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SUMMARY 


This PON Cycle 2 solar energy site located on the Stephens College 
Campus at a latitude of 39 degrees North has met virtually all of the 
requirements for a demonstration solar project in a colder climate. 

The south facing site is near downtown Columbia, Missouri and is adja- 
cent to a well traveled Intersection. Since the building will func- 
tion as an admissions center, many parents, students and guests will 
be visiting the building dally. 

This a beautiful Installation and a very outstanding landmark in 
a town the size of Columbia. The site will be observed by students 
from all parts of the country that attend the University of Missouri 
as well as those attending Stephens College. 

The four-floor Visitors' Center with an air conditioned area of 
13,000 square feet will house the Admissions Office, the Faculty 
Lounge, and rooms for guests of the college. The 176 liquid flat- 
plate, Lennox LSC 18-lS collectors with an area of 3,168 square feet 
and a tilt angle of 50 degrees are Integrated into the roof in a 
series / parallel arrangement with one in-line pump circulating a 
50/50 glycol-water solution through a tube and shell heat exchanger. 

The heating system consists of fan-coil units and air handlers 
with hot/chilled pumps receiving energy from a 5,000 gallon lined 

steel water storage tank located in the mechanical room. If the sys- 
tem water temperature drops below design conditions, a gas fired 
boiler will supply the supplemental heat. 

The total construction cost of this project is $129,585 with the 
Department of Energy sharing $88,118 of this cost. The designed solar 


contribution is 71 percent of the heating load« The design review 
was completed in September, 1977, building construction started 
November, 1977, and was completed January, 1979. The solar energy 
system Installation and acceptance test was completed in May, 1979, 

The solar energy system performance has been exceptional. Although 
the site is not Instrumented, an operating panel with various instru- 
ments including an integration (British Thermal Unit) meter is provided 
for interested visitors and "quick look" determination of system oper- 
ation. 

Major difficulties with the control system marred an otherwise per- 
fect installation. The major element of the problem was finally deter- 
mined to be in the controls system. Further, this controls problem has 
been discussed throughout the industry by person to person contact in 
the solar energy contractor reviews. 

MSFC provided knowledgeable personnel to support the design reviews. 
One suggested change reduced the roof design complexity and provided 
an easier maintained roof to collector Interface at a lower cost. MSEC 
personnel also were able to confirm for the Project Manager that the 
automatic control system Is not performing to design specifications. 
The demonstration period for this project ends June 30, 1984. 
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PART I DESIGN AND INSTALLATION 


INTRODUCTION 

This Final Report covers the construction of the solar heating 
demonstration system installed in the Visitors' Center on the Stephens 
College cam, js in Columbia, Missouri. 

The Visitors' Center is a four-story, 15,000 square foot building 
that was designed to Include the College’s Admissions Office, nine 
guest rooms for overnight lodging for official gue.sts of the College, 
a two-story art gallery and a faculty lounge. The Center is situated 
on Broadway Street, which is the major street in Columbia and is also 
centrally located on the Stephens College campus. 

The solar system is an integral design of the building and utilizes 
176 Honeywell/Lennox hydronlc flat-plate collectors which are a part 
of the roof system and slopes 50® to the south. The collectors use a 
50 percent water-ethylene glycol solution and a water-to-water heat 
exchanger. The collector circuit is drained during non heating periods. 
Solar heated water is stored in a 5,000 gallon water storage tank 
located in the basement equipment room. Hot water for building heat 
is circulated from the storage tank to fan-coil units and to low tem- 
perature air handling units by a small pump. A standby natural gas 
fired hot water heating boiler supplies hot water when the solar heat 
supply fails to meet the demand. The control system for effecting the 
solar heat - fossil fuel heat changeover is fully automatic. 

The primary solar circuit transfers solar energy from the collectors 
to the storage tank, using ethylene glycol solution and a water-to-water 
heat exchanger. A temperature sensor in the collector array determines 
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when the circulatilon should occur. When the temperature of the glycol 
solution exceeds a safe limit, the purge unit is activated. This 
circuit is designed to be drained during the non-heating periods. 

The secondary solar circuit transfers heat from the storage tank to 
fan-coil units and to low temperature air handling unit preheat colls. 

A temperature sensor in the storage tank determines when circulation 
should occur. A pair of interlocked three-way changeover valves 
transfers the fan-coil units from solar water to boiler water when- 
ever the solar water is inadequate for the demand. If the water in 
tank exceeds a safe limit, an automatic valve drains the water 
from the tank, allowing cold make-up water to enter. 

The boiler water circuit supplies fossil-fuel beat to direct 
radiation (fin-coil, convectors, and unit heaters), to high-temperature 
second-position air handling unit colls, and to the fan-coil units via 
the above mentioned three-way valves. Controls are adjusted so 
that these functions occur only when the solar heat supply fails to 
meet the demand. 

The solar system was funded in part by a grant of $88,118 from 
the Department of Energy. Technical advise and management assistance 
was furnished by representatives from the Marshall Space Flight Center, 
Huntsville, Alabama. 

Construction on the project started in November, 1977, and was 
essentially complete in February, 1979. Difficulties with adjustments 
of the control system delayed the acceptance tests until May, 1979. 

The installation was dedicated on April 20, 1979 and declared opera- 
tional on June 30, 1979. 
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INSTALLATION PROBLEMS, SOLUTIONS 
AND IMPROVEMENT CONSIDERATIONS 


Th« AcchltecC, the Engineer and the owner’s representative (the writer) 
had worked well together for a number of years in the design and execution 
of a number of buildings on this campus. With this background of a 
successful working relationship, we felt comfortable in tackling the solar 
sys-tem design, although there was not one minute of solar experience to our 
credit. Midway through the design, we could have filled a good sized 
notebook with problems. These were solved, one by one, by asking questions, 
reading and sometimes by plain horse sense. The proof of the design came 
to us when we attended the Solar Heating ContiMctors* Rnviev; In Nev; Orleans 
last year. After listening to innumerable p-ipc rs and talking to a lot of 
people, we realized that •..•o had nack the riglit basic decisions. 


One problem t:hal didn’t g-. solvisl ;.t the di.it;, a ;:tale or .it the Contractors' 
Review v;as hov; to attach the co.l lec; ers to a roof and slUl r.iaintnin water 
tight integrity. A 50 decree roof ( lesents son.' tlii ricull working condit ions 
at best, tlicn add .an arre./ o)‘ Mb .si>lar col l<’ .■ t ors with tlie uecoss iry pip.ing, 
then figure out, if you will, how an ov/nor would ever ri'pair a roof leak. 

'flic, answer is that you hu Lid the roof sy.it '.ni ;.■> you don't have leaks, V.'e 
worke.d both .sides of the .•itreet on this proliU;:, with di'sip.n.s belli;; 
considered and rejected, until the nrcliitect finally desi;',ru*d a special 
bracket to support the col lector .'U r.ty se\.>r il incliei off the roof sysLew. 

The brackets v/ere iiiauufnctiirod, hot dip p.alvnni/oii, then liislalled on tl.e 
roof a.s the shingles vw;*rt: laid. hr i. ];et was '.areriillv riashe.* in 




sheet lead as it Installed, Tlu use of the l»ack»*l . r.uterially redurt ct 
the nutaber of roof penetrations aiul we ihtnk v/ilT work oxpocted. Time 
will tell! 

A number of problems had to be during -.'.oast rue t ton, after owner, 

architect, engineer and contractor had a lii 'jf. hand look at; what t:u. systen.s 
v;ere being required to do. The problems that required gur attention are as 
follows : 


1, rollerior piping and nil e>rt‘onac\M I nrja Wc*re chzmg/’d as Sla:e 

of pane I -t o-pancl i :\A pnncl •LO-'Ii'/acKr coiuu^cton* ~ 3/h“ instead of 
1/2’k J'rovidi'd autn»n{ to air veulu n.i hlgjt pulniu of return licndors, 
re.llof VO Ives on each supply and retii^n ij^Mders, shutt)ff valves at 
each i]c»ader cn-in.'. ’ t i on In fif;-*, rc‘'-ht»ad bnlauofn;* C(>ek a* oaeV' 

r(‘Lurn headi»r ro!in:s:t ion to ir iiu, au i sinju glass in isach ref urn 
hnadt*r. Allovaince mdc. for espaiiviioa/i’.oni rav’T l(n by a.dcMtIon ot 
Coiiipensators , auchois. afid 311 'cle r i r,7»r> , 

2, Stnragu tank counoctionH: Added autoi.Mtlc fill valve and backflov; 

pn v sUi'r. AcUlod Laps lor [lU ure sul>f>ysi ems (doma:.t le vMtei’ Iscat ing)- 

3, Itnnil /I I ia)u : Called lur ui ;u I a t 1 s;' at) pipe .tad i I i * 1 ir»j; In I;** 

eo1lec‘(.nr array. Addl’d in uilation (e s*.ild!e:; supp*o'( 1 nj; tb.* r.;or,agt' 
tank, 

4, Changes to control sequence. 


6 




Dlf ferentlal Tempar at ure Controla 

d. Installed a high temperature sensor within the collector en- 
closure. This required the removal of the window of one col- 
lector. It may have been easier to work on an end unit, but 
it would also bo farther away from the control lines, so we 
used one of the collectors next to the center space. The 
sensor should be in the top unit of the vertical pair. 

b. We installed a spare sensor In case we liave trouble with the 
first, one. We may also need a third sensor to accomplish the 
purge controls — this will depend on the versatility of 
Johnson's components. 

c. The low-temperature sensor should he located near the bottom 
of the storage tank rather than at the top. One possible way 
to do this without violating the coating of the tank is to in- 
stall a tee in the "dump" connection and insert the sensor 
through the straight part of the toe into the tank. The "dump" 
pipe can then be leconnecti'd to the side outlet of the tee. A 
second choice would be to install the sensor in one of the pipes 
at the bottom of the tank, as close to the tank as possible. 

d. The controls should be set to start the pump when the differ- 
ential between the two sensors is 18°F. , and to stop them when 
the differential is 5°F. The opinion seems to be that for 
normal operation, pumps "A" and "B" should start simultaneously; 
and that they should start on differential only, regardless of 
the collector temperature. 

NOTE - System changes resulting from the correction of the con- 
trol problems and other considerations dictated rhe revision 
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to pump sequence operation described in the introduction 
to the Maintenance Section of this report. 

Pursing 

a. the sensor which starts the purge unit should be located on 
the downstream side of the three-way valve. This is particu- 
larly important when the valve is modulating as opposed to two- 
position. 

b. The purge fan should start before the three-way valve is fully 
open, otherwise, the valve will tend to open fully rather than 
to modulate. 

c. A sensor in the collector plate (see item 4a above) should 
start the purge unit when the plate temperature reaches 22^ 
regardless of whether the pipe sensor is calling for purge. Also, 
pump "A" should start whenever there is a call for purging* 
regardless of the differential temperature. 

5. Due to an error in calculations* the size of piping in the solar loop 
was noted l*s'’ instead of 2V’; and that in the exchanger loop was noted 
2” Instead of 3". These sizes were changed before installation began. 

6. Expansion tank capacities were generally too small. We increased 
capacities of the system tanks and of the solar loop tanks. A tank 
for the exchanger loop was not considered necessary, therefore, we 
omitted it. 

7. Special attention should be given to selection of storage tank lining 
as many of the linings on the market will not maintain their integrity 
at temperatures above 180° or so, and these temperatures can be 
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attained in the tank under some conditions of operation. The lining 
in the storage tank used for this project will maintain its stability 
to 180^. This tank will be monitored to see that the lining stays 
intact. 

8. Accessories: We are considering installing facilities for transferring 

glycol solution to storage tanks for summertime, and for re-charging 
the solar loop at the start of the heating season. We should also 
have glycol-testing equipment to monitor the antl-freeze capabilities 
and especially the condition of the inhibitors. 


PROJECT DEVELOPMENT MILESTONES 


MAY. 1977 

The Energy Resources and Development Administration (ERDA) anounced 
that tha Visitors Center had been one of 80 sites selected under the 
second cycle of a five year demonstration program. 

JULY. 1977 

Stephens College and ERDA signed cooperative agreement No. EG-77-A-01-A084 
which stipulates that ERDA will pay $88,118 towards the cost of the 
solar system. This represents about 68% of the estimated cost. 

SEPTEMBER. 1977 

The Final Design Review of the project was held on tha Stephens College 
campus. Those in attendance included representatives from the architect, 
the engineer, the owner, the government and a private consulting firm 
employed by the government, Planning Research Company. 

OCTOBER. 1977 

Construction bids for the Visitors Center were opened and the contract 
was awarded to the low bidder, the John Epple Construction Comoany of 
Columbia, Missouri, The low bid was $723,000, 

NOVEMBER. 1977 

Construction started. Footing and foundritlon poured, underground 
utilities started. 
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DECEMBER. 1977 

The solar storage tank delivered to the Job site and set In place. 
First floor deck poured. 

JANUARY AND FEBRUARY. 1978 

The job was shut dotm because of severe cold weather. 

MARCH AND APRIL. 1978 

Brick and concrete work progressing after a ten week shutdown. 



MAY. 1978 

Brick and concrete work completed and roof structure In place. 
JUNE. 1978 

The special brackets to hold the solar collectors being Installed 
and flashed as the roofing goes In place. 


JULY. 1978 

The collectors installed and connected. 


AUGUST MU) SnPTE?T3E”.. 1978 

The interior finishing process In proi.ress. 


OCTOBER. 1979 

The collectors filled with Kiter-otliylene glycol mix. The system 
♦ 

ClrculsItGs and works, but no controls are fn‘;fal1.t.‘d. 
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NOVEMBER AND DECEMBER. 1978 


Painting, carpet Installation, testing of the solar system and 
miscellaneous mechanical work In progr-^.>;H-. One floor of the building 
was occupied, starting on December 26. 

JANUARY. 1979 

The building Is essentially complete, and we are experiencing our 
first problem with temperature controls. Representative from NANA, 
the architect, engineer, owner, control contractor and the mechanical 
contractor mot on January 10 and 11, 1979 to work on this. 

FEBRUARY. 1979 

The building construction Is complete and all of the contractors' 
men are off the job. The oxmer has occupied all parts of the building. 
Control problems continue. 

mRCH AND APRIL. 1979 

The solar system performs wall, but parts of the controls are being 
operated by hand. The building was dedicated April 20, 1979. 

^^AY. 1979 

Through the combined efforts of the engineer, the control contractor 
and NASA personnel, the control system Is now working as decipned. Some 
sensors had to be relocated, some errors in workmanship corrected ami 
some piping added, in order to correct the deficiencies. The system 
was drained for the summer on May 30, 1979. 
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JUNE. 1979 

The architect has certified the building as substantially complete 
and the solar system Is declared operational as of June 30, 1979. 



PROJECl’ SUMMARY 


GENERAL INFORMATION 

O^WER: 

ARCHITECT: 

MECHANICAL ENGINEER: 

GENERAL CONTRACTOR: 

MECHANICAL CONTRACTOR: 

ELECTRICAL CONTRACTOR: 

PROJECT llANAGERS: 
Stephans College 
NASA/MSFC 
NASA/MSFC 
operational DATE: 

CLTMATALOGICAL DATA 
LATITUDE; 

HEATING DEGREE DA''S; 
Yearly 
January 

AVl-mCE TEMPERATURE: 
Ku:nmer 
Winter 


Stephens College 
Columbia, Missouri 65215 

Sovlk Mathre Sathrum Quanbeek 
Northfleld, Minnesota 55057 

Lewis D. Freed land Company 
Minneapolis, Minnesota 55416 

John Epple Construction Company 
Columbia, Missouri 65201 

Drummond '-Of fleer Mechanical Contractors 
Columbia, Missouri 65201 

Richardson Electric, Inc. 

Columbia, Missouri 65201 


Marlon Henley 

Daniel E, Henry November *77 to May *79 

\ 

Charles L, Greer May *79 to present 
June 30, 1979 


38° 58 • N 


5,043 

1,515 


72° F 
43® F 
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CLIMATALOGICAt DATA - Contiilii«d 

TBARLY SUNSHINE: 60Z 

PEAK DAILY INSOLATION: 3»180 BTU/PC^ Junt 21 


SOLAR COLLECTORS 


COLLECTOR KANUFACTURER: 
COLLECTOR MODEL NU>!BER: 
GUZINC: 

TILT ANGLE: 


Ron« 3 rw«ll/Leniiox 
LSC18»1S 
Single 
50 Degreei 


AREA: 


Crete 


3,270 square feet 


Net 


2,710 square feet 


ABSORBER COATING: 


Black chrome on bright nleke! 


SOLAR ACCESSORIES 
CONTROLS: 

PUMPS & VALVES: 

HEAT EXCHANGER: 
FLEXIBLE CONNECTIONS: 


Johnson Controls 
Bell & Gossett 
Bell & Gossett 

Aeroqulp 9TC252 silicone hoses with pre-formed 
spring wire clamps. 


BACK UP SYSTEM 


BOILER: 


Nell McLain, Tyne EGH, Series 2 


FUEL: 


Natural Gas 


IS 


COST SUMMARY 


This building was placed on the market for competitive bids in 
October, 1977. Four bids were received and the low bid of $723,000 for 
the building, Including* the solar system, was accepted. 

The solar system cost is computed as follows: 


ITEM COST 

General construction $ 12,020 

Electrical vtork 570 

Solar collectors 45,950 


Mechanical construction 

a) Equipment, Including purge unit, 
storage tank, thermometers, relief 


valve, etc. • 17,160 

b) Pipe, valves and fittings 7,961 

c) Insulation 11,700 

d) Temperature control 18,700 

e) Labor 26,478 

Mechanical change order number 1 4.950 

TOTAL $145,489 
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OPERATIONAL DATA 


Although this project vas not declared operational until 
June 30, 1979, the building was occupied about January 1, 1979 
and the solar system was In use. 

For comparison purposes, we have a build Ine on our canpus. 
Smith Hall, that is similar in sice to the Visitors Center, and 
the uses are nearly alike. In fact, Smith Hall was built in the 
middle 19A0’s by the same contractor that constructed the Visitors 
Center. The major differences, other than the solar, is that 
Smith is not nearly so well Insfulated. 

Here are the natural gas costs for the two buildings. 

Natural Gas Costs 


Visitors Center Smith Hall 


February, 1979 
March, 1979 
April, 1979 
May, 1979 


$ 202.74 
122.61 
72.71 
39.82 


$ 718.85 
595.61 
354.63 
119.40 


giUviuNAl OUALlTyj 

OE POOR 
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ACCEPTANCE TEST PLAN 


I. General Ujscription 

1. This is not a fully-instrumented installation, and thermodynamic 
performance tests will not be required. Tests shall be performed, 
however, to assure that there are no leaks in the system, that 
the systems and equipment perforin as designed, and that design 
flow rates of the media are achieved. 

2. The hydronlc installation consists of the following systems: 

A. Outdoor Solar Loop, including Collector System, piping, 
and Purge System. 

B. Solar Tank Circulating Loop, including Storngo Tank, Heat 
Exchanger, and Piping. 

C. Indoor Solar Loop:?, including the Pancoil System (Moted 
Koonvi) , Oiid the Ipotrc'.am AilLi coMs (Otii .'r Areas). 

D. Boflc-r Loops, including Director Uadiation (Eincoil, 
Convectors, and Unit Heaters), the Fancoll Syste.Ti, and the 
Downstream AHU Coils. 

E. Clilllcc’: ’.v'nter Loop 

It. Adjustnu.nt aiul Calibration of control iiwtriiwents and systems 

v;ill be perforned by Johnson Control Co., and In therefore mentioned 
briefly herein, vrhero it pertains to adjustments by the 
Mecliunclal Contrnct.or . 
ti . Leak 'j' estlng 

1. All hydronlc aystepui slnll In? tented with a li> droat.at.lc pr.'s.se.re 
of 60 pitl. for a period (>i y/i luHirn. If any drop In proiuiuia' 
occur.'., the Jenks rdiall. be lo(*ai:i'd rep.-iired; and thf» test 
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m. 



IV. 



shall than be repeated until there are no leaks. 

2. During the pressure tests, isolate the solar storage tank 

and any other equipment .not designed to withstand this pressure. 
Lock all relief valves, vents, etc. which are designed to open 
at less than 60 psi. If the solar loop is tested during periods 
of solar radiation, caution must be observed to prevent rupture 
of the pipes. In this case, the relief valve shall be set at 
60 psi., or the test performed for a shorter period at night. 

3. After testing has been completed, the systems shall be cleaned 
and flushed as described on Page 206 of the Specifications. 

Filling of Systems 

1. The outdor solar loop shall be filled v;ith a 50/50 solution of 
water and Jovrtherm DRI cthlyone glycol. The remaining systems, 
including the boiler, storage tank, piping, etc., shall be filled 
with soft water. 

2. All air vents shall be opened during filling to remove the air 
from the systems. After filling, the media shall be circulated 
through the systems at maximum flow rates, and all manual, air 
vents shall be opened periodically to eliminate any entrained air. 

3. Adjust the vmter level in the comprosfilon tanks to approximately 
2/3 full. 

Outdoor Solar Loop 

1. These adjustments must be made during a period vdien the solar 

r.'idiation is adocinatc to raise the temperature of the solution in 
the loop. C.'tut;i<»ii must be c'xercised v/lien woiking around the 
collectors and piping, as very high tempcr.nluires may be present 
on the iiietnl surfaces. 
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2. Adjust all relief valves to tp«n at 20 psi. Open all gate 
velves and squarehead cocks. Start up Pump *'A". 

3. Using a surface pyranometer » measure the temperature ‘ of the fluid 
in the return mains at the point just before they connect to the 
bulk header (vertical main). Adjust the square-head cocks until 
the temperatures at these six points arc equal. 

A. With pump *'B" shut dov/n, allov/ thc' collector vater to rise to 
200°F. , and adjust thc Piirgo Unit to start at that point, 

5. Place the controls for Pur*ps "A" and "B" in the automatic mode, 

and then adjust the controls to start the pumpr; when thc tcmperacir • 
in the solar fluid reaches .1,00° F, , and to st op them vhen the 
temperature- falls bol«.n; that point. 

Sol ar Tan k Circulati n. ?, Loop 

1. V.'l tn Pumps "A" and "B** running, and dur.ing period of high solar 
ra-.’ latina. , ?hut off th-’ d uv,’ it- •. I r<>nm .cystem;'. h -yond tlu‘ lenk, anc! 
allov/ the vater temperature iu tlio tank to rise. Adjust the 

cir.a rgency dump valve to open at Set the reljef Vtilve to 

open at 5 psi. 

2. Ch^uk tha automatic fill valve, and .adjust to maintain full water 
level in th./ tank. 

Indc ii.)r Snlar 1/".’.~'S 

1. St.art up "C". Adjust the pump ccmtrol.n so that thin pump 

v/ill run '.•'-..•...■vur the tempisr.al.ure of the vator 1u the tank is 
90^ F. or hi ■•her, and v/ill .slop v/hen that, temperature drops helf)v; 
90° F. 




2. Open all Fancoil and AUU coil control valvea to fully open 
position* See that all shutoff valvea, squarc^hend cocks, etc* 
are open. Position the three-way changeover vnJvaB in the 
.Cancoil loops to the "solar" position, as opposed to the "boiler" 
position. 

3. Adjust the circuit-setters as follows: 




Fancoil Units "A", each ————————— 1.C5 gpm 

Fancoil Units "B", each — — — 1.22 gpm 

Fancoil Units "C"» each 1,79 gpm 

AUU //I Upstream Coil — — 9.91 gpm 

AtiU in Upstream Coil 16.60 gpm 

AUU in Upstream Coil — 4.20 gpm 


Shut off flow to nil direct radiation, fancoil units, and AHU's. 
Adjust the Prossurn Rcgvilating Valve in the Fancoil Loop to open 


at this condition. Crnrk open n valve In any of the fancoil unite. 



and adjust the i’.k. Valve to close an aooiv na flow occurs in the 
system. 


V 1 T . Boiler Loops 

1. Shut off Pump and start Pump "0". Adjust pump contr.'lc for 

Pump "D" so that it v/ill start and run whcnevei’ the outdoor 
temperature falls below 63*^ F. 

2. Posit Lon the three-way ebangoover valves In tlu* fancoil loop to the 
"boiler" position. Open nil control and fdnitoff valves in the 
direct radiation, fniuoll tmlts, and Mill’s lt> the fully open 
position. Adjust the c i rcu I t-setters in the AliU Downstream 

Co i Iff as folU'v;s: 

Alin in — - 6.U') gpn 

AHU ;!■?. -11,48 p.p*’' 

Aim m 2,‘l i 
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3. Observe th® flow rates to the fniKoll units at this condition, 
and record then, but do not chanjjv the position previously set 
for the solar water. 

4. Using the pyranometer, adjust the aquare-heod cocks at the direct 
radiation so that a temperature drop of about 20" F. occurs across 
each unit of radiation when the bulldin;; is cold, and all thoinostatu 
are calling for hvat. After th.* radiation ha*; boon adjusted, 
return to the A‘:U coUs, and rak,.' a final adjuntnont to the flow 
ratca Hated in Ueri 'J .di-.v. 

VIII, Chilled Water Loops 

1. Position the auto, at l<’ valves .it t hv InncoU I'atis to full 
cooling, tint is, op%-n to tho rbiiU'd v^.»lor i.iiliis. 

2. Start lip the ChiMoi- ,> -..1 Pu'np "H",, Adjust Iho cuntrolr; for this 
pur.p and Chill nr t.o th- t ihcy will .start on a call for c«vil lag 
iron any of t.u nine F.a.acoiJ hnlis. 

3. Adjust the c ire; li-.*u t tor in Iho chi lled vmtoi* miin to a flow 
rate of 9./. 8 ppr., 

4. Shut off .all xK'-.j to the lancolL Unlln, .uul fidjust the Pres.siirc 
Regulating Valw .so tlint It v/lll opvMi at this condition. CracU 
the valve at .:ny i>f the KancoM Unltfi, .uid ndJuMi the I’.K. 

Valve e.o tl’..*'. it '-'ill t li'se .!s mion an 1 lov; is ro.'.torec’ in 

the chi.Hc(i w.;v--r ny. i 'a.i. 
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2306 N OAKIANO CKAVEI. 


drummond^k officer 


MECHANICAL CONTRACTORS, INC. 


P O. 935, COlUMIIA, MISSOURI 65201 


3I4‘449-057I 

3I4-449.O046 


September 1, 1979 


RESULTS OF ACCEPTANCE TEST PLAN 
SOLAR HEATING SYSTEM DESIGNED 
STEPHENS COLLEGE VISITORS CENTER 
COLUMBIA, MISSOURI 


LEAK TESTING 

1. The solar loop was hydrostatically pressure tested at 60 psig which 
included the collector system and purge system for a period of 24 hours. All 
leaks were repaired. 

2. The solar tank circulating loop Including the heat exchanger, pump 
and piping but excluding the solar tank was hydrostatically tested at 100 psig. 

All leaks were repaired. 

3. The indoor solar loops including the fan coll system (Motel Rooms) 
and the upstream AHU coils (other areas) was hydrostatically tested at 100 
psig. All leaks were repaired. 

4. The boiler loops which include all fin tube radiation, fan coil units, 
convectors, downstream AHU coils and unit heaters were hydrostatically tested 
at 100 psig. All leaks were repaired. 

5. The chill water system piping Including the chiller and fan coil units 
were hydrostatically tested at 100 wslg* All leaks were repaired. 

After testing of the above systems cleaning solution was circulated throughout 
the above systems and flushed out with clean water. 

CONTROL SYSTEM 

Temperature control system was installed by Johnson Service Company. Upon 
completion all controls were calibrated and tested. Also spot check were made 
during heating season to adjust to conditions to the satisfaction of the engineer, 
owner and accupants. 

CHARGING SOLAR LOOP 

Outdoor solar loop after being cleaned, flushed and tested was filled with 
50-50 solution of soft water and ethlyene glycol by opening the air vents at all 
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drummond A officer 


MfCHANICAL CONTRACTORS. INC. 

r O 93a, COlUMIIA, MtSSOUKt 6S30I 3U*44t>037l 

3l4«44f>OI4A 


Page 2 

high points and allowing the system to fill slowly eliminating any air in the 
system. 

The upper relief valves at the high points were set to relieve at 35 psig 
while the lower ones were set at SO psig. 

SETTINGS 

The temperature in the solar loop where the individual return mains connect 
to the common return header was adjusted so the temperature was the same at all 
points. 

The purge unit was set to come on at 200^ F. 

Controls for circulating the solar water through the heat exchanger and 
the solar tank is set to come on at 105 F and to shut off at lOO” F. 

The emergency dump valve on the storage tank is set to open at 210° F 
and the automatic water fill valve is adjusted to maintain full water level 
in the tank. 

The relief valve on the tank is set to relieve at 5 psig. 

Controls are set to circulate water in the indoor solar loop when the 

temperature is 90° F or above In^the storage tank and circulation will stop 
when the temperature is below 90° F. 

Boiler loop is set to circulate when the outdoor temperature falls below 
65 F^ Chill water system is automatic and will maintain water temperature 
of A5 whenever one or more of the nine (9) fan coll units call for cooling. 

The circuit setter in the chill water system is set to a flow of 9.48 GPM. 

Water balance test have been completed and is shown on data sheet attached 

herein. The balance sequence was done in strict accordance with the engineers 
instructions and procedures for this job. 
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STEPHENS COLLEGE VISITORS CENTER 
COLUMBIA, MISSOURI 

SOLAR HEATING SYSTEM FOR SPACE HEATING 


This is to certify that this project was Installed and the performance of 
the system balanced and adjusted in strict accordance with the design data 
available to us by the architect and engineer and also with recommendations 
received direct from NASA through the owner. 
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Visitors Center 
Facts In Brief 
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^ chiutct i Sovik Mathre Sathnim 
janb^jck of Northftdd» Minn. 

Mechanical Engineer: Lewis P. 
Freedland Company, Columbia, Mo. 

Contractor: John Epple Construction 
Company, Columbia, Mo. 

Operational Date : January 1 979 
Latitude: 50®58**N 

Climatic Data: 

Heating Degree Days 5,046 
Average Temperature 
Summer 72®F 
Winter 43®F 

Solar Energy System: 

Collector 

Type: Hydrontc Flat Plate 
Area (sq. ft.) ; 2,710 net 3,270 gross 
Manufacturer: Honcywell/Lennox 
Storage 
-Type: Water 
Capacity: 5,000 gallons 

Description : 

The solar collectors are single glazed, filled 
y;kh a 50/50 solution of water and ethylene 
V^Sl, and are designed to handle about 
50 percent of the heating load. The 
control system is completely automatic. 



When not enough solar energy is available 
to heat the building, a boiler water circuit 
is automatically employed, The collectors 
are integrated into the building design and 
are flashed to provide a first line of weather 
proofing. The roof is asphalt shingles, SO 
pound felt an/! plywood deck under the 
collector supports. The building is 


desi)ipied for energy conservation with 
V* = 0.057 walls and ‘U* = 0,0193 roof 
with triple glazed fixed glass and double 
glazed operators with integrated metal 
blinds (*U* ~ 0.58). This means that the 
building will use 55 percent of the energy 
required to heat a conventionally designed 
building in this area. 
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STEPHE'!'^ CnLLEGE VTSTTOR?; C^'TER 
Exterior view. The cam era 
is facing north-east 
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STE1»HF\’S CnLLEOF. VISITORS CENTER 
The solar heatlriR 
system display panel 
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COLLEGE VISITORS CENTER 
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STEPHENS COLLEGE VTSTTORS CENTER 
The heat exchanger, with the 
storage tank in the background 
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STEPHENS COLLEGE VISITORS CENTER 
View of the boiler room showing 
the storage tank and standby boiler 
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STEPHENS COLLEGE VISITORS CENTER 
•volcal Pininj; insulation & warkint? 
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STEPHEN*; COLLEGE VISITORS CENTER 
The natural gas fired standby boiler 





STEPHENS COLLEGE VISITORS CENTER 
June, 1978 - View of the special ri 
brackets for mounting, the collecto 




L 



44 


STEPHENS COLLEOE VTSITO^^ CENTER 






ENf> COLLEGE VTEITO’IE CENT: 
1978 - Collector installs 
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PART n MAINTENANCE 


OPERATION AND .^lAINTENANCE INSTRUCTIONS 
SOLAR HEATING SYSTEM 
VISITORS CENTER - STEPHENS COU.ECE 
COLUMBIA, MISSOURI 

The building Is primarily heated by a solar-heated hot water system 
with the hot water being supplied from solar collectors mounted on the 
roof. A gas flrc'l boiler located in the basement is used as supplement 
and back up to the solar system. The hot water is located in the base- 
ment Equipment Room. 

The heating cycle starts with transfer of heat from the sun to the 
solar collector on the roof. This is transfered to an ethylene glycol 
solution circulated through the collector, to the basement and through 
a heat exchanger. The circulation is done by a circulating pump located 
in the basement. The ethylene glycol system is a closed system with relief 
valves located on the roof set at SO PSI in case of overheating. An expan- 
sion tank is located in the basement Equipment Room to allow for expansion 
and contraction of the ethylene glycol. The solar circulating pump "A** 
starts when the collector temperature reaches 105° F. The pump will shut 
off when collector temperature drops to 100° F. 

The heat exchanger located in the basement Equipment Room is supplied 
heat from the solar system. This heat is taken from the heat exchanger by 
circulating the water from the 5,500 gallon storage tank through the heat 
exchanger by pump "B**. Pump "B" will start circulating when the temperature 
in the heat exchanger is 10° above the temperature in the storage tank and 


dlffttr«nc«. An 


will shut off whan the tenparature drops below the 10° 
auotnatlc fill valve maintains a specified water level In the storage tank. 
Should the water In the storage tank rise above 200° F an automatic dua^ 
valve will release the water to the drain allowing the make up water to 
enter the tank and cool it down. 

When the outside temperature drops below 65° circulating pump "C” 
will circulate water from the storage tank throughout the building. Solar 
heating is supplied in the building by fan coil units and air handling 
units. Also when the outside temperature drops below 65° the boiler is 
engaged and circulating pump "D" is ready to be used in case the temperature 
in the solar storage tank is below normal usage. 

The area supplied by air handling units have a solar hot water coil, 
a boiler hot water coll and an air conditioning OX coll. The temperature 
controls are automatic and. will adjust to which ever system it should use. 

The area supplied by fan coll units are also controlled automatically 
and three way valves located in the piping in the Equipment Room will 
dictate which system, solar or gas boiler, will be used depending on the 
water temperature in the storage tank. 


START UP IN FALL OF YEAR 


NOTE: Refer to "Procedure for Filling Collectors" (page 55 of Instruc- 

1 1 ons ) fo r add 1 1 1 ona I Inf ormat Ion . 

1. Close ell drain lines on ell heating units and nain piping systeas* 

2. Close all by-pass valves on nake up PRV's. 

3. Open vent valves at all high points. 

4. Open all valves between puaps and systems. 

5. Clean all strainers in piping system. Remove strainer and blow out 
with air. Make sure all openings arc clean. 

6. Clean or replace all filters in air handling units and remote room 
units. Throw aways should be replaced; permanent filters to be washed and 
sprayed with oil. This should be done monthly during operation. 

7. Oil pump motors; use SAE 30. Oil approximately once monthly using only 
few drops. 

8. Tighten motor belts. "V" belts should be kept only tight enough to 
prevent serious slipage or squeaking under start up. Increased tension will 
only put undue burden on the bearings. Tension should be checked monthly 
and slack belt should be taken up. 

Proper tension is indicated when about one pound of pressure on the top 
of the belt, halfway between the pulleys will depress the belt approximately 
one inch. 

9. All packing on valves should be inspected and replaced if valve appears 

,/i 

to be easier to turn than normal. 

10. If any leaks were observed In the system during previous use, these leaks t 
should be repaired before start up. 


11. Fill tolar loop to colloctora. 

A. Usa SO-50 solution of sthylsne glycol and water. 

B. Fill from low point to allow air to rite to top without trapping. 

C. When solution reaches high point shut vent valves. All air should 
be gone from system. 

12. Fill solar storage tank by using the by-pass valve around tha auto 
fill. When the tank Is almost filled close the by-pass valve and put the 
automatic fill In operation. 

13. Place the disconnects on piuaps A, B, C and D in ON position. 

14. Place temperature control system in WINTER position. 

15. As the pumps circulate throughout each system opmthe bleed valves at 
the high points to allow the air to escape. 

16. Make sure the expansion tanks in each system is 60% full of water and 
40% full of air. If tanks become water logged drain off enough watc'r to 
allow the proper air cushion. 

17. Place disconnects and starters in ON position on all air handling units 
and remote room units. Make sure the temperature control system for each 
system is in the WINTER position. 

18. Start boiler by making sure system is filled with water. Close all 
drain lines before filling. 

19. Open main gas valve to burr-?r and light pilot. 

20. All exhaust fans are started automatically by placing switches In ON 
position. 
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21 • R«f*r to tho autonatlc temperature control diagram laeated in base- 
ment Equipment Room should there be an area not within the comfort range. 


SHUT DOtffl SOLAR SYSTEM DURING SUMMER 


NOTE: Refer to "Procedure for Draining Collectors" (page 56 of instruc 

tlons) for additional information. 

A. Place START**SX6P and disconnect switches on all pumps in the OFF 
position. 

B. Place temperature control system in SUMMER position. 

C. Connect hose to drain valves for collector system and drain ethylene 
glycol solution into containers to be used next heating season. 

D. Open vent valves to allow easier draining of system. 

E. Draining ol solar tank and hot water system can be done by opening all 
drain valves at the low point and running water into drain. It is proper 
to leave water in the inside heating system throughout the year. Draining 
would be at the option of the owner. 

Start up of air conditioning system can be accomplished by placing 
all temperature control switches iv; the SUMMER position. The system is 
fully automatic and will function without full supervision. 


HAINTENAMCI 


DAILY CHECK LIST 

1. Inspect each fan for abnornal noise or temperature* 

2. Inspect pmpw for abnormal noise or temperature. 

3. Check thermometers and gauges on all sys tons for abnormal conditions. 

4. Inspect penumatlc control panels for abnormal pressure indications. 

5. Check pressure reducing valves for normal operation. 

WEEKLY CHECK LIST 

1. Check expansion tank for proper level. 

2. Check storage tank for proper level. 

3. Check all strainers ahead of pumps to be sure they are not clogged. 

4. Check storage tank for proper level. 

MONTHLY CHECK LIST 

1. Check should be made on all packing of all pumps. The packing 
should be tightened as required. Any replacement of packing material should 
be done In the off season if possible. 

2. Check the air compressor monthly for proper oil level and drain 
water from tank. Remove Intake filter and clean by blowing out with cooqDressed 
air. 

3. Air handling equipment and remote room units should be checked for 
filters. Clean or replace depending on judgement. 

4. Collector system on roof should be Inspected for leaks. This can 


be done by looking into the gutter at the lower part of the roof. The 
ethylene glycol will leave a discoloration which will Indicate a leak 
somewhere in the system. To locate it from this points start with the 
relief valves to see if they are leaking and then investigate the connect- 
ing hoses to each collector. 

5. Check freeze protection temperature of glycol solution and add 
ethylene glycol as required. If refil requirements are excessive, check 
for leaks. 

YEARLY CHECK LIST 

1. Disassemble and clean tubes in the Instantaneous and storage water 
heaters. 

2. Pull and clean every strainer; those ahead of pumps, control val- 
ves. Tag each strainer with date cleaned. 

• 3. Inspect and lubricate all control valves and motors. 

4. Check all valve bonnets for leaks. 

5. Check all gauges for calibration. 

6. Check thermostats for calibration. 

7 . Check ph factor of glycol solution and neutralize as required to a 


ph of 6.7 to 7.4. 


STEPHENS COLLEGE VISITORS CENTER 


COLUMBIA, MISSOURI 

PROCEDURE FOR FILLING COLLECTORS ' ROOF & EQUIPMENT ROOM 

SYSTEM "A” (PUMP "A”) 

* 


1. Connect hose to submergible sump pump. 

2. Lower pump Into 50-50 ethylene glycol solution in 35 gallon drum " 
located in Basement Equipment Room. Drum has top cut out of it. 

s * 

3. Connect other end of hose to bottom connection of Alrtrol fitting 
in System "A" located at south end of large storage tank. Make sure 
solution enters system on suction side of system pump "A". 

A. Open valve between hose and Alrtrol fitting. 

5. Close all drain valves in System "A”. 

6. Make sure all valves in System "A” are open to allow circulation, 
especially the triple duty valve on disconnect line of pump "A”. 

7. Open both air cocks at peak of roof outside. 

8. Open air cocks on purge unit located on flat roof. 

9. Start submergible pump pumping into system. 

10. Start pump "A”. 

11. As system fills to high points where air cocks are open a solution 
comes out. Close air cocks. 

12. Fill expansion tank in Equiment Room to 75% with solution. 

13. i'Hien you feel system is full circulate system and once per day 
for approximately one (1) week bleed out air and fill with anti freeze 
at high point on roof with a bucket. 

14. Provided the system is leak Circe the solution should not have to 
be attended to for the season. 


STEPHENS COLLEGE VISITORS CENTER 


COLUMBIA, MISSOURI 

PROCEDURE FOR DRAINING COLLECTORS ON ROOF 
, SYSTEM "A” (PUMP "A”) 


1. Furnish four (4) 55 gallon drums with tops cut out In Basement 
Equipment Room. (This is if complete system is to be drained.) 

2. Install hose to drain on return side of piping system, suction 
side of pump "A" located in Basement. Run hose to one of the barrels. 

3. Install hose on supply drain lines located above access panel 
underneath eve about middle of buildi;ig outside south side. Run hose 
through lower window to barrels in Equipment Room. 

4. Open drain valves and empty into barrels. Caution is necessary 

in case barrels run over since complete system holds under 200 gallons. 

5. Open vents on roof. Do not open vents or drains on purge unit. 

! 

6. Cover barrels with plastic. 

7. It is important to leave vents and drain valves open while system 
is drained down. If closed system will build up excessive pressure. 


1. BACKFLOW PBEVENTER 


mSTRUCTION MANUAL 


01W3WAI-. PAW B 

OF. POOR QUAUTX 


No. BF-1A 


LAWLER 

BACKFLOW PREVENTERS 

• Reduced Pressure Principle Valves 

• Double Check Valves 

„ % 


INSTRUCTION MANUAL 

INSTALLATION • TESTING • SERVICING • PARTS 



Lawler Reduced Zone Backflow Preventer Ijiwler Double Check Backflow Preventer 


Catafo0 Numbar 

TWW, 

Size 

(NPT) 

' Cataloo Number 

e 

Tw»e 

Slie 

(NPT) 

Wilhoul 

StrafiHir 

With 

SIrainvr 

li 

III 

wab 

strainer 

R2-3 

R2-3-S 

Reduced lone 

% 

DC-3 

DC-3-S 

Double Check 

% 

HZ‘A 

RZ-4-S 

Reduced Zone 

1 

Op-4 

DC-4-S 

Double Check 

1 

R2-5 

R2-5-S 

Reduced Zone 

VA 

DC-5 

DC-5-S 

Double Check 

1’/4 

R2-6 

R2-6-S 

Reduced Zone 

IVt 

DC-6 

bc-6-s 

Double Check 

IV2 

R2-8 

R2-8-S 

Reduced Zone 

2 

DC-8 

DC-8-S 

Double Check 

2 


LAWLER ITE 

FLUID HANDLING DIVISION 



INSTALLATION DATA 

The Lawler ITT line of Backflow Preventers art? ^Mality 
engineered to offer the best products of this tyi*^ In the 
field of contamination prevention control. In order to 
receive the maximum benefits from these products, it 
is important that you: 

1 . foliow all of the local codes which may apply. 

2. follow the installation, testing and servicing in- 
structions carefully. 




Installation Instructions 

Double Cheek Models and ftedueed Zone Modele 


1, The Lawler ITT Backflow Preventers may be in- 
stalled either indoors or outdoors providing the 
temperatures never approach freezing. 

7 Both the Double Check models and the Reduced 
Zone models should be protected on the incoming 
water supply by a strainer. All of the Lawler ITT 
models are available with such a strainer. If de- 
sired, (See Catalog listings.) 

3. Select a location which is readily accessible for 
future testing, servicing, etc. A location such as a 
drain pit or ground depression is not recom- 
mended because of possible flooding. (See Dimen- 

- sions on page 8.) 

4. The Lawler ITT Backflow Preventers should be in- 
stalled in a horizontal position wherever possible, 
but may be installed in any position where the flow 
direction would be downward. Check local code 
requirements for any special situations. 

5. On RZ models (Reduced Zone Type) make sure 
that the discharge outlet from the Relief Device is 


located at least 12 inches above the floor, drain or 
ground. No piping should be connected to this un- 
threaded discharge opening, (It Is recommended 
that a controlled drain be loceted under the vent 
port of the Relief Valve.) If the Relief Device Is to 
be discharged into auxiliary piping to a remote 
drain, then there should be an air gap of at least 
4 inches between the discharge opening and the 
auxiliary piping. 


NOTE; During the normal operation of an RZ Model (Re- 
duced Zone Type), there can be occasional operation 
or dripping of the relief valve assembly. This can be 
caused by sudden changes in pressures (from water 
hammer, solenoid valve closure, flush valves, etc.). A 
water hammer arrester installed just upstream from the 
source causing the pressure change will help to keep 
this problem to a minimum. 

If leakage is continuous then the relief valve or one (or 
both) of the check valves may be fouled. (See Servicing 
Procedures.) 



TYPICAL APPLICATIONS 
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Loc •! codes will usually dictala whathar Itia RZ (Raducad 
Zona) or tha DC (Ooubla Chack) modals stMNild ba usad. 
In «Mich case the Backflow Preventer Is utilized to praaant 
contamination from flowing back to tha potaMa water 
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PARALLEL INSTALLATION 

Whare continuous flow may be required even during times 
of servicing or testing, or where greater capacity than a 
single unit may be necessary, then two units connected in 
parallel would be recommended. * 
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Figure 4 


Industrial Planis-Plating, Pickling lind Caustic Tanks 


Laboraiory-tndaatrlete, Schools 










Figure 6 


Boiler Room->Low and High Pressure Boilers 


Sprinkling and IrilBatlan Systems 
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RELD TEST PROCEDURES 


The Lawler ITT Backflow Preventer devices offer • high 
degree of safety in the prevention of contamination of 
potable water. A backflow preventer can only perform 
its intended function when the unit is in proper operat* 
ing condition. 

To insure proper operation, both Double Check Valves 
and Reduced Zone Valves should be tested periodically. 
How often should this be done? Possibiy once a week to 
once a month on systems passing large quantities of 
foreign materials; never less than once a year; and at 
teast as often as required by locat codok 


The following procedures for testing both the DC Modela 
and RZ Models utilize a commeroialiy avaliablq tost In* 
strument, but other types of pressure differential meters 
or dual pressure gauges may also be utilized to accom- 
plish the same purpose, Check local c e d e s for any 
variation from these testing techniques. Make sure that 
the testing instrument being utilized is in proper working 
order and calibrated. 

Test No. 1 and Test No. 2 apply to both DC end RZ 
Models. Test No. 8 applies only to RZ Models and may 
be performed after first two tests. 



Warranty 

Seller wafr«nfii for a period of one year from date of Installation that the product Is free from defects in materials and 
workmanship SEUER MAKES NO OTHER REPRESENTATION OR WARRANTY OF ANY KIND, EXPRESS OR IMPLIED. 
INCLUDING WITHOUT LIMITATION, THE WARRANTY OF MERCHANTABILITY OR THE WARRANTY OF FITNESS FOR A 
PARTICULAR PURPOSE, IN NO EVENT SHALL SELLt-R BE LIABLE FOR INCIDENTAL OR CONSEQUENTIAL DAMAGES. 
The limit of Sallar’s liabtiity for failure of the product <o meet this Warranty shall be, et Seller's option, to either repair or 
replace the defective product Seller shall have no reNponsibitity v hatsoever for losses resulting Irom faulty Inatallation, 
improper application or misuse of the product, or from foreign matmlal lodged beneath valve seats which privaftt proper 
functioniny of any working part 
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TESTING PROCEDURES 


TltTNo.1 

Purp<m: To to§t No. 1 Chock Volvo tor tlghtnooo ogolmt 
rovonotlcm, 

1. to start test, Gate Valva #1 should be open and 
Gate Valve #2 should be closed. 

2. All Test Cocks should be closed. 

3. Install test equipment as shown In diagram with nil 
instrument Control Valves closed. Hose to Test 
Cock #4 should not be attached at this time. 

4. Vent air from hoses and gaugei (To vent, open Test 
Cocks #2 and #3, open “Vent" Control Valve, open 
“High" Control Valve until air Is expeiled, and then 
close. Open “Low” Control Valve until air Is ex- 

S BlIed, and then close. Alternately open and close 
leed Valves expelling air in gauge.) 

S. With both “High” Control Valve and “Low” Control 
Valve closed, note reading on meter. 

6. If pressure differential shown on meter is makt- 
talned, then Check Valve No. 1 can be considered 
“Closed Tight." 

7. If pressure differential shown on meter drops, then 
Check Valve No. 1 is “leaking.” (See Service In- 
structions.) 


TEST No. 3 

Purpose! To test opcretton of Pressure Dllferonllal Relief 
Volvo which must meintoln the sono bolweon the two 
check valves at least 2 pal loss thort the supply pressure. 

1. To start test, Gate Valve #1 should he open and 
Gate Valve #2 should be closed. 

2. All Test Cocks should be closed. 

3. Install test equipment as shown in diagram with all 
instrument Controt Valves closed. Hose to Test 
Cock #4 should not be attached at this time. 

4. Vent air from hoses and gauge. (To vent, open Test 
Cocks #2 and #3, open “Vent” Control Valve, open 
"High" Control Valve until air Is expeiled, and then 
close, Alternately open and close Bleed Valves ex- 
pelling air from Gauge.) 

5. Open "High" Control Valve. 

6. Open “Low" Control Valve very slowly until needle 
on gauge begins to drop. Hold valve in this position 
until Differential Relief Valve begins to drip. Note 
gauge reading at that moment. • 

7. Differential Relief Valve is operating properly if 
gauge reading is not less than 2 psi. 

8. If gauge reading is less than 2 psI, then valve must 
be dl$, assembled for inspection. (See Service In- 
structions.) 


TEETNe.2 

PmpOao'. To lost No. 2 Chodt Volvo for lightnoaa egefnaf 
rovoraotlow. 

1. To start test, Gate Valve #1 should be open and 
Gate Valve #2 should be closed. Test Cocks #2 and 
#3 should still be open and all instrument ContrcA 
Valves closed. 

2. At this point, connect hose to Test Cock #4 and 
open Test Cock. 

3. Observe differential pressure reading on gauge. * 

4. Open “High” Control Valve and “Vent” Control 
Valve. 

5. If gauge maintains pressure differential reading, 
then Check Valve No. 2 can be considered "Closed 
Tight.” 

3. If gauge reading drops, then Check Valve No. 2 is 
“leaking." (See Service fnstructionii.) 


ALTERNATE TEST PROCEDURE POR CHECK 
VALVES ONLY 

NOTE: Can bo utilised where no meter is available, but 
this test procedure may not be eecepteble to 
local codes. 

Purpose: To test No. 1 and No. 2 Check Volvoa tor tlghU 
ness against reversed flow. 

1. Using a 3 ft. section of hose, connect It between 
Test Cocks #1 and #3. 

2. Close Gate Valve #1 and Gate Valve #2. 

3. Open Test Cocks #1 and #3, 

4. Slowly open Test Cock #2. Other than Initial leak- 
age, if there is no further flow from Test Cock #2, 
then Check Valve No. 1 is tight. 

5. If leakage continues from Test Cock #£, then 
Check Valve No. 1 is leaking, (See Service Instruc- 
tions.) 

0. Close all Test Cocks and place hose between Test 
Cocks #1 and #4. 

7 . Open Test Cocks #1 and #4. 

8. Slowly open Test Cock #3. Other than initial leak- 
age if there is no further flow from Test Cock #3, 
then Check Valve No. 2 is tight. 

g. If leakage continues from Test Cock #3, then 
Check Valve No. 2 Is leaking. (See Service Instruc- 
tions.) 


SERVICING INSTRUCTIONS 



Flours • 





Figure 11 


Figure 12 


To bispoct Chock Volvoo on DC and RZ Modoli 


1. CIOM o«t« valvM on Mch «nd of unit. 

2. Romove squaro catting covar from top of Chack Valva No. 1 cha^itbar. 
(FiguiM 9.) Chack Valva No. 1 it iooated on inlat tida of unit. 

3. Carafully tiida back ttainlatt plata bayond tha latch and tiowly ralta 
Plata and ramova attachad attambly along with tha tpfing. (FIgurat 10 
and 11.) 

4. Placa tha and of a tcrawdrivar undar uppar lip of chack valva taat, 
and attambly thouid pop out Into chambar. Ba vary caraful not to 
tcratch saating turfaca or nick soft taating disc. (FIgura 12). 

5. Examlna Mating disc and taating turfaca for foraign matarlalt or 
damaga (''igura 13.) Raplaca stating disc astambly, if nacattary. (Sat 
Parts. Pa ja 8.) If bronaa body taat it damagad, than complata raplaca- 
mant of Backflow Pravantar it nacattary. 

6. Chack Valva No. 2 may ba axaminad in tha sama mannar. Tha tAat- 
Ing aMtmbly can vary easily ba poppad out of catting by pushing 
through with a fingar from Chack Valva No. 1 Chambar. 

7. To raassemble, first ra-insart valva Mating attambly. 

NOTE: On RZ unit modals, tha Chack Valve No. 1 spring it ttainlatt 
ttaal, and Chack Valva No. 2 spring it bronze. Those springs mutt not 
ba interchanged. 

8. Placa one and of tpring in housing of stainless plate assembly, and by 
placing a fingar undar other and of spring, carafully guide tpring into 
racassad opening on valva seat astambly. (FIgura 14.) Coai^raat 
spring sufliciontly to drop stainless plate assembly into chambar. (On 
V 4 " or 1 " models, a screwdriver or long-nose pliers may be required 
to raplaca spring.) 

9. With flat and of stainless plate pivoted on centerline of chambar open- 
ing, push round end of stainless plata down onto casting and slide latch 
into placa. 

1 0. Center the stainless plate assembly. (Chack again to sea that spring 
is still properly fitted into valve seat assembly.) 

11. Replace gasket and casting cover, replace bolls and tighten. Open 
gate valves. Retest unit. 





Figure 13 Figure 14 
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onrcThf^K hAv»is IS 
Oi\ I'OUK QUAUITY. 


To Intpoct Roliof Valvo on RZ Modolt 



Figure IS 



FIgurt 16 



Figure 17 



1 . Close gate valves on each end of unit. 

2. loosen nuts on imds of Va ** tubing and remove tubing. (Figure 15.) 

3. Remove the 6 be Its from end of Relief Valve. 

4 . Remove housing cover, being careful not to damage diaphragm. (Fig- 
ure 16 ) 

5. Firmly grasping the round flat metal plate, slowly pull complete as- 
sembly straight out of base casting. (It is very important that the two 
sets of guiding prongs do not scratch the seating surfaces.) Remove 
spring (Figure 17.) 

6 Exami le both the flat elastomer seat and the 0-ring seat for signs of 
foreign material or damage. Replace assembly if damaged. Examine 
Diaphragm for signs of damage (See Parts. Page 8). 

7. Also check stainless seat and 0-ring bore for foreign material or dam- 
age. R«)lief valve must be replaced if either seat is damaged. 

8 To reassemble, hrst apply a liberal amount of silicone grease into the 
0-ring bore and in the stainless seat bore Also apply to 0-ring. (Fig- 
ure 18 ) 

9 Place spring in end of seating assembly and very carefully slide as- 
sembly into vtasting. 

10 Pushing the seating assembly all the way in, insert a Vi" open end 
wrench into the discharge opening of the Relief Valve so that the 
wrench locks the spring assembly In the compressed position. (Fig- 
ure 19.) 

11. While applying hack pressure on the end wrench to hold spring as- 
sembly in its most compressed valve closed position, place diaphragm 
(concave side toward spring assembly) onto brass housing cover and 
replace bolts (Figure 20 ) Continue to compress spring assembly until 
all 6 bolts have been tightened (Prevents slippage of diaphragm and 
possible leakage ) 

12. Remove wrench. Replace V 4 " tubing. Open gate valves. Retest unit. 



Figure 18 


Figure 19 (From below) 


Figure 20 (From below) 
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2 . 

PUMPS, PRV, COMPRESSOR TANKS 
AIRTROL FITTINGS, TANK CHARGER 
TRIPLE DUTY VALVES 

I 

i 

I Because of copyright material, information on booster pumps bearing assembly, 

I service instruction, series "60" in-line pumps, compression tanks, Alrtrol 

fittings, heat exchangers, reducing and balancing valves have been deleted. 

I For Information on these items contact Bell and Gossett-ITT, 8200 N. Austin 

Avenue, Morton Grove, Illinois 60053. 
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SERIES NE BUTTERFLY VALVE 
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DIMENSIONAL DATA 


DIMENSION 


A 


B 



1-3/4 


2-27/32 


5-5/8 


3-15/32 


4-1/8 


liASE NO.- 250 PSI 

- 150 PS I 

- 50 PSI 

- 0 PSI 


1-7/8 


3-1/16 3-5/16 


6-1/8 6-3/8 


9-J/16 9-U/I6 


^^1/8 15-3/8 


7-1/2 


7-3/A 


. 5/8-11 


1-1/4 










49U) 49 U 


4919 


- 1/8 


3-15/l»i 


7-1/8 


U-l/16 


6- 7/8 


2-1/4 


4-7/L6 


7-3/4 


12-3/16 


7-3/4 


4-15/16 


8-1/4 


I3-3/K) 


8-3/4 


10 


10-1/4 


9-1/2 


3/4-10 


2-9/16 


6 - 1/8 


9-7/16 


2-3/4 


7-15/32 


3-1/4 


9-17/32 


12-3/16 


15-9/16 1 18-23/32 121-23/32 


13-3/8 


16-1/8 



11-3/4 


14-1/4 


7/8-9 


12 


1-3/32 


1-17/32 


9 


900/. 896 



ASSEMHLY PART NUMBER 


BASE 

PART 

NUMBER 


ONTIC. X -Wafer 5 -Lug 

i-Ductlle Trim (Lug) 2-i'ray Iron (Wafer) 

1-416 SS 2-316 SS 3-Monel 

1-Duct. 2-316 SS 3-Monel 4-Br7. 5-NY -Plate 6-Lead 7-Alloy 20 8-l!astelloy C 0-Duct. /SS Edge 
3-Phenolic 

1-Huna N 2-Blk.. Noop, 3-Hypalon 4-Vlton 5-EPT 6-Nat. Rubber 7-WIiite Neoprene 
AUrUArU>N l-lL) Por.. Lcvurlock 2 -Tht Ig* 3-Menu Stop 5-Sq. Nul 6-2 Pos. Leverlock 9-Less Handle 


BODY CONTIC. 
fBODY MATcT" 


STI-.M MAT! 


Disc: MA'PL 


HI NO MAi‘L 
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SOLAR PANELS 


operation 

maintenance'! 

arui 

installation 

instructions 
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SOLAR 

501.249M 


RETAIN THESE INSTRUCTIONS 
FOR FUTURE REFERENCE 


Supersedes 6 76 




ICNNUX, 


Industries Inc, 

Columbus. Ohio/Decatur. Georgia/Pon Worth. Texas/Sacramerjto. California/Marshalltown, lowa/lenriox Industries (Canadal LTD - Calgary. Toronto 

6 7 


PARTS ARRANGEMENT 



COVER MOUNTING 
SCREWS (8) 


GASKET SEAL 


ALUMINUM COVER FRAME 


aOW TUBE MANIFOLD 


CABINET 


RUBBER PADS (6| 


GLASS COVERS (LSC18-1S COLLECTORS 
HAVE THE OUTER GLASS ONLY) 


^PIPING 

CONNECTION 


L - — INSULATION 
COPPER FLOW TUBES 
ABSORBER PLATE 


MOUNTING BRACKETS ( 4 ) 
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7 / 8 " 

(22 mm) 



I 


r 


t 

* 


r 


FRAMING - FLASHING - COLLECTOR MOUNTING 


I • SHITflNO AND PACKING LIST 
Faduigt 1 I Cofilatfit 

1 * A$$emht(54^ tolar colltetor 

II - SNIFFING DAMAGE 

Chock unit for shipping damage. Contact the last carrier immediately 
if any damage is found. 

III - GENERAL 

These instructions are intended as a germral guide and do not super- 
sede local codas. Authorities having jurisdiction should be consulted 
before installation. 

IV- AFFLICATION 

The consulting engineer^ architect or dealer must determine the 
solar collector application including number required, placement, 


mounting angle and piping sequence. This instruction outlines one 
typical method of framing and installing the solar collectors. Other 
designs can be substituted if the basic guidelines within the instruc- 
tion are followed. Figure 1 illustrates a typical residential 

application. 

V-SOUR COUECTOR 

The collectors must mount on a watertight roof. Roof construction 
must be adequate to support the collectors and mounting frame. 
Solar collectors must be installed with the flow tubes in the vertical 



-162-5/B^' (4131 mml- 




DOUBLE ROW LENGTH 




86-1/2^* (2197 mm) 




SINGLE ROW LENGTH 
METAL FLASHING 


r* X 4'' SLEEPER 


ASPHALT 

SHINGLES 



ROOF SHEATHING 


RPOF TRUSS 


SLEEPER FLASHING DETAIL 


FIGURE 1 


FIGURES 


TRIM COVER 
(OPTIONAU 


ROOFING MATERIAL 


2" X 4'' SLEEPER 


DRAIN HOLES 



TRIM FACING (OPTIONAL) 



TRIM (OPTIONAL) 

COVER FRAME 
MOUNTING SCREWS 





@ SOLAR COLLECTOR 

rn 

— 



.U.. 

1 


r X A*' SLEEPER 



SECTION A-A 


TRUSS RAFTER 


TYPICAL MOUNTING DETAIL 


FIGURE 2 




pcwitlon. Figure 2 Mtuetretet details for a typical mounting frame. 
Install the frame and solar collectors as follows; 

1 » Center sleepers over trusses and secure to roof. Figure 3 shows 
the sleeper flashed into the roof. 

a • length of sleepers required for a singlO( ro* ^ of collectors is 
86-1/2 inches. 


USE r X 8" DIMENSIONAL LUMBER 

FOR MOUNTING FRAME I 


b - Length of sleepers required for two rows of collectors is 
162-5B inches. 

2 * Figure 4 illustrates typical framing construction for one row of 
cctlectors. Figure 5 illustrates construction for two rows of collec | 
tors. 2** X 8*' dimentional lumber is utilized. * 


' EQUALS NUMBER OF COUECTOBS 
MULTIPLIED BY 3 FEET 
PLUS 4 INCHES 


SECURE BASE FRAMING TO- 
SLEEPERS WITH LAG BOLTS 




DRILL DRAIN HOLESV 
IN THE BOTTOM OF 
MOUNTING FRAME 
(3 4" on 24" centers) 


SLEEPER . 


-::>-^OETAIL OF 
^ / BOTTOM 

^ / OF FRAME 


A B C 0 E F 

inches 86*1 2 68-1 2 6 14 6-3/4 6-14 3/4 
mm 2197 1740 169 171 159 19 


MOUNTING FRAME FOR SINGLE ROW COLLECTORS 


FIGURfS 4 



A 

B 

C 

D 

E 

F 

inches 

162-5/8 

68-1/2 

6-1/4 

6-3/4 

6-1/4 

3/4 

mm 

4131 

1740 

159 

171 

159 

19 


X" EQUALS NUMBER OF COLLECTORS 
MULTIPLIED BY 3 FEET 
PLUS 8 INCHES 


USE 2" X 8" DIMENSIONAL LUMBER 
FOR MOUNTING FRAME 


SLEEPER- 


DRILL DRAIN HOLES 
IN THE BOTTOM OF 
MOUNTING FRAME 
{3/4" on 24" centers) 



-SECURE BASE FRAMING 
TO SLEEPERS 
WITH LAG BOLTS 


- /DETAIL OF 
/ BOTTOM OF 
FRAME 


DETAIL OF V 
MIDDLE \ 
BASE FRAMING 



MOUNTING FRAME FOR DOUBLE ROW COLLECTORS 


FIGURE 5 


nn 






3 • Position licit eollietor 4*7f inchii from # nd of framo and than 

maintain 1/8 inch batwaan ramaindar of coliactort. Rafar to Fig* 
ura 6. Sacura coMactora to f rama with lag bolta {4 par coltactor). II 
daaitad tha inaida spacing could enclosa the supply and raturn 
haadar runs whara thay panatrata through roof. 

NO T£ - $ofarc 0 lfm:tors can b§ pipad individually as thay ara sat or if 
working araa parmits, pipad aftar all collactors ara sat 

4 »Tha tamparatura control systam has a sanaor which sacurat 


W* (3mm) EXPANSION 
TOLERANCE BETWEEN 
COVER FRAMES 


diractly to ona aba orbar plats. Bamova tha collactor frama from 
dasirad collactor and install tha sanaor in tha cantar of abaorbar 
plate. Refer to manufacturer's installation inatructions. Drill a 
hole through collector cabinet and route wiring to sanaor. 

5 - Aftar tha ayatem has been leak tasted and tha insulation has bean 
installed on outdoor piping, flash tha frama and solar collactors 
as illustrated in Figure 7. This flashing prevents air flow around 
collactors mlnimiiing convection losses. This trim can bolt 
diractly to t ha collector frame 



SPACE COLLECTOR 4-7/8'' (124 mm) 
FROM SIDE AND SECURE TO 
STRIPPING WITH LAG BOLTS 


LAG BOLT-s^ 
(one per corner) y 


INSTALLING COLLECTORS IN 
MOUNTING FRAME 


BASE FRAMING 



mm 

4-7/8" ^ u 
(124 mm) 



DETAIL OF 
MOUNTING 
FRAME SIDE 



FIGURE 7 
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PIPING 


I . PIPING FOR SOLAR COLLECTORS 
• Bask Piping Fundamentalt 

1 Flared Connections 

a Cut pipe to size with a roller type tubing cutter. See Figure 8 



FIGURES 


b Remove any burrs with knife or reaming tool as shown in 
Figure 9 



FIGURE 9 


c - Flare tubing with a flaring tool as illustrated in Figure 10 



FIGURE 10 


d Align parts as shown in Figure 11 and tighten using two 
wrenches to prevent twising lines Figure 12 shows cutaway of 
flared connections 



FIGURE 12 

2 Soldered Connections 
a - Cut the pipe to si/e 
b Remove burr 

c - Fit tubing into coupling maintaing a tight and proper clear 
ance See Figure 13 
d Use minimum 95 5 rated solder 

e - Make joint using proper amount of heat to draw solder in joint 
f Cool and clean the joint with wet cloth 



FIGURE 13 

B • General Guidelines 

1 The solar collectors can be assembled in parallel, series or series- 
parallel combinations. Figure 14 illustrates various sequencing 
arrangements The supply header is always positioned at the 
bottom side of collectors while the return header is on the top 


NOU for rrsidrntuil tipplicutions, no more than two collectors 
should hr connected in series. 



> 


72 









2 -Tabit 1 liata information for aizlna haadaia. 

3 • Avoid diaalmilar mataii. Wliara copptr piping eonnaeta tP (M- 


farant piping matarialt, dMaatria inauiating aoupiara aliould ba 
usad to pravant aorroiian. 


TYPICAL PIPING ARRANGEMENTS 
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PARALLEL "2" FLOW (2 ROW) 
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PARALLEL “C " FLOW (2 ROW) 
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PARALLEL "Z" FLOW (SINGLE ROW) 
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PARALLEL GROUPS IN SERIES FLOW 


FIGURE 14 

C • InstaliRtion of Piping 

1 -Rcrr»c''n 3 plug from er^h end of solar collector. 

^ • The collector either pipes to another collector or into a header, 

The 1/2 inch cupper tubing must be field provided, 
a Figure 1b rllustia^os two solar c ollectors piped in series. Install 
> flare male elbow at the bottom collector and a flare male 
straight connection at the top collector. 

f) - A 3/S inch sv/eat to V2 flare fitting must be soldered Into each 
neador at 36 inch intervals. Install a flare male elbow at the 
collector and connect piping as shown in Figure 16. In a two row 
parallel application, the return and supply headers can be piped 
according to Figure 17 to minimize collector spacing. 

3 “ f oul j ihe c.upply and return headers into the Interior of building 
a la then flash completely to waterproof the opening. 


TOP SOLAR COLLECTOR 


(152 mm) 
MINIMUM 



STRAIGHT FLARED CONNECTION 

FLARED MALE ELBOW- 
FLARE NUT 

24^* (610 mml 


i 


1/2" (13 mm) TUBING 


FLARE NUT- 



BOTTOM SOUK COLLECTOR 
CONNECTING TWO COLLECTORS IN SERIES 


FIGURE IS 


ORK^JNAL PAGE 15 
OF POOR QUALITY 
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HiAPiH 

SWEAT TO PURE 
CONNECTION 


30 " ( 9^4 , 1 ^,,^) 

11" (279 mm)- 



FLARED 
MALE ELBOW 


ioUR COUECT^ 

CONNECTING COLLECTOR TO HEADER 


IMPORTANT 
STRAIN RELIEF LOOP 
FOR EXPANSION AND CONTRACTION 

FAILURE TO PROVIDE THIS LOOP BETWEEN 
INLET AND OUTLET COUECTOR CONNEC- 
TIONS AND HEADERS WIU RESULT IN FRAC- 
TURED FITTINGS AT COLLECTORS AND 
HEADERS. 


FIGURE 16 



MINIMUM 6" 
(162 mml- 
CLEABANCE 


FLARED MAL&ICONftECTION 


BOTTOM 

SOLAR 

COLLECTOR 

111 r header 

46 


SWEAT 
TO flare 
MECT inN 



TOR SOLAR 
COLLCCTOR 


^(N.1 2" (13 mml 
I TUBING 


PIPING FOR MINIMUM SPACING BETWEEN- 
2 ROWS OF COLLECTORS IN PARALLEL 
FIGURE 17 




4 • An sir Mood v«fvo must bo InstsIM at aaeb tnd of tht roturn 
hoodtf for iht top row of collOQtor coMt. Sddtr • swtat to ftaro 
fittinp into tht ondt of rtiurn htt dtr. Conntet t short Itnoth of M 
inch tubing to htrtd conntction and than aacure to a ''B'" vatva 
with a nut and farrula. Rafar to f igurt 18. 



Si - laak last tha installation thoroughly and make any naaded re- 
paip. Insulate all outdoor piping with 34 inch thick foamed plas- 
tic insulation. Waterpoof outdoor pipe insulation with two coats 
of plastic finish reinforced with glass mesh. Install per manufac- 
turer's recommendations. 
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MAINTENANCE 


Vi -MAINTEMANCE 

1 * If th« 9 I 9 S 8 cover beccmet dirty, cloen the glass using a soft clean 

cloth, mild soap or detergent and clean rinse water. Alkalies can 
stain the glass If allowed to remain in contact too long, 

NOTE • Tim collector surface iamparatura cart burrt, Hartdia solar 
co/lactor with caution. 

2 • Use rubber gloees when handling solar collector to avoid finger 

prints on glass. 

3 > To replace the glass, remove the collector as shown in f^igure 19 

and dismantle according to Figure 20. To re-assemble frame, 
insert the glass sheets and new gaskets into side pieces making 
sure the glass is centered and the ends are even. Ne)iEt insert the 
glass into the end pieces and secure with eKlstlng screws. Use 


sealer compound on corner joints, 

4 - To replace an absorber plate refer to following eequtnce and 

Figure 21. 

a • Drain collector. 

b - Remove collector frame. 

c > Remove plate seat and gasket on each end of collector, 
d • Disconnect flare fitting on each end of collector, 
e- Remove 6 screws securing absorber and left plate from 
cabinet. Avoid touching coating on plate, 
f - When re-assemblying absorber plate, tighten screws between 
10 lbs and 15 lbs torque. 

5 • The ethylene glycol/water mixture sliould be checked once a year 

by your Lennox service organization for proper freeze protection 
and inhibitor level. 



iNLuRT GLASS SHEET(S)- 
INTO SIDE PIECES 


^SEAI COMPOUND ' 
\ ON CORNER JOINT*'^ 





INSTALL SEALER STRIP AROUND 
PERIMETER OF NEW GLASS 





\ 



GLASS 


-REMOVE (4) SCREWS PER END 
TO DISASSEMBLE COVER FRAME 


NOTE - LSC18-1S SOLAR COLLECTORS 
HAVE ONLY THE OUTER GLASS SHEET 


DISASSEMBLING COVER FRAME 





OISCONNiCT FLARE FITTINO TO REMOVE ABSORBER PLATE 


I 



REMOVING ABSORBER PUTE 


FIGURE 21 
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CORNING 

FiBERGIiAS 


4. INSULATION 

MICHAMCAL CONTRACTING SERVICf 8 


March 29, 1978 


APPROVED AS NOTED 


TN»# AP»Ra* % 


’ ■ *'#(» ikH 


•WorMlICON eiHEfcTf 


/w.. 


P cfl^vj Ml8$0uni 64ll« 
PHONE (#16) #42-0111 
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SUBMITTED TOt 


SUBJECT: 


'1^ 

i t - . 


iJ'^ 


SUBMITTED BY: 


' • 3VC- •' 

, ' 


ORIGINAL. PAGE IS 
0£ E.OOR. QUALIT.Y 


D^nunond/off icer Mechanical 
^^06 N, Oakland Gravel 
Columbia, Missouri 65201 

Visitors Center 
Stephens College 
Columbia, Missouri 
OCF Job # L24-1137 

Owens/Corning Fiberglas 
Mechanical Contracting Services 
1 207 Macon 

North Kansas City, Missouri 


The following interior aboveground systems shall be insulated 

with Fiberglas 25 ASJ/SSL pipe insulation or equivalent 

material as manufactured by Johns-Manville oi Certain-Teed. Lit . PI 

Fittings on these systems shall be insulated with Zeston 

Premolded PVC fitting covers. Lit. Zee 


jjr thickness on domestic hot, domestic hot circulating, 

' Cfomestic cold, and condensate drain pipe. 

1 1/2" thickness on hot water heating supply and return, 
chilled water supply and return, and solar water. 

The following interior aboveground systems shall be Insulated 

with Armstrong Armaflex 22 foamed plastic pipe insulation 

or equivalent material as manufactured by Johns -Manvi lie. Lit. JM 

/ V Aerotube 

^3/4 J thickness on refrigerant suction lines. 

Solar storage tank and hot water converter shall be 
insulated with 2" thick Owens/Corning Fiberglas, either 
pipe insulation or pipe wrap for cylindrical surfaces with 
ASJ jacket and 703 Fiberglas board finished with rewettable 
glasscloth for iirregular surfaces Lit. PI oi 


The boiler breeching shall be insulated with 2" thk. Kaylo 

block wired on, then 1" hex mesh, coat of cement and finished 

with 6 oz. canvas adhered with lagging adhesive. Lit.E6 


OWENS-CORNING FIBERGLAS CORPORATION 




FIBERGLAS 


Industrial Insulation, 

700 series, Plain and Faced 

A highly versatile group of Fiberglas 
insulating boards designed to 
insulate ductwork, equipment, 
vessels, and tanks, both thermally 
and acoustically. For operating 
temperatures to +450F 



uses 

The 700 senes Boards have been designed primarily to 
Insulate heating and air conditioning ducts, ovens, tanks, 
boilers hot water generators and other hot equipment. 

Type 701— A lightweight resilient insulation, in board 
form, used on vessels having irregular surfaces where 
the exterior finish is supported by welded studs, pins, or 
other mechanical attachments 

Type 703— A semi-rigid board recommended for use on 
equipment, vessels, and air conditioning ductwork. 

Type 705— A rigid board with very high strength charac- 
teristics for use on chillers, hot and cold equipment, 
heating and air conditioning ductwork where greater 
abuse resistance and good appearance Is required. 


benefits 

Lower operating coala— the exceptional thermal effi- 
ciency of Fiberglas 700 Series Insulations lowers 
operating costs. 

End-use tailored— three densities offer a selection of 
products to meet specific performance and economic 
requirements. 

Lower maintenance costa— 700 Series Insulations resist 
damage, maintain structural integrity and efficiency. 
Thickness stays uniform. 

Wide temperature-use range— applications range from 
-6CFto ^450F. 


description 

Fiberglas*^ 700 Series Industrial Insulations are made of 
inorganic glass fibers pre-formed Into semi-rigid to rigid 
rectangular boards of varying densities. The series con- 
sists of Types 701 , 703, and 705. Each type has specific 
thermal and physical characteristics which make it suit- 
able for the uses described. Types 703 and 705 are 
available with factory-applied FRK-26. Type 705 is avail- 
able with ASJ-25. Both facings are vapor barriers and 
provide a neat, finished appearance. 


Neat finished appearance— the boardlike characteristics 
of the heavier density Type 703 and 705 products provide 
neat square corners. The factory-applied facing provides 
an attractive finished appearance. 

Immediate building code approval— Fiberglas 700 Series 
Insulation (faced and unfaced) has a UL flame spread 
rating of less than 25. 

Noise control— a versatile group of Fiberglas products 
that efficiently reduce sound transmission. 


TrademarN r«gtslererj Owens*Corning f berglas Corporatton 
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sound absorption coefficients 

iiiQUfiiiiiy 

No. 7 (Modified): Insuiation piaoed against za-gauge 
sheet metal over a 16-Inch air space. This mounting 
configuration is typlcai of a sheet metal enclosure with 
insulation on one side. 


Sound AhawptlonCealllctanH 


UntaMd 

lntul»tlo«iTyp« 


1 101 


1 f03 1 

1 700 

9 y| 

(HZ) 

WV^W^WV VJWW'WWVf 





TOknuiMiTtilriiNm 

1 TOMiilMttMltftfiiM 1 

1 TMcOfftitTMclifiMB 

12S 

.38 

.44 

.33 

.38 

.32 

.39 

250 

.34 

.66 

.28 

.63 

.30 

.59 

500 

.68 

.99 

.62 

.99 

.66 

.99 

1000 

.82 

,99 

.88 

.99 

.90 

.99 

2000 

.87 

.99 

.96 

.99 

.96 

.99 

4000 

.96 

.99 

.99 

.99 

.99 

,99 

NRC 

.68 

.90 

.69 

.90 

.70 

^9 


Faced 

InoulitionTyp* 

OfiOuriey 

m 

1 103 rOK 1 

1 705FRXO7ASJ 

On«>lfieh TiF^Inch 

OMincIi 

Twolfich 

Ontlneh 

Twolnch 

(H/.) 

TMclinMBThtclinMt 

1 ThkIintM TNclifMiB | 

1 TXicftnBBBThlclMiBBB 

125 


.31 

38 

.25 

.38 

250 


.45 

.51 

.48 

.36 

500 


.62 

.83 

.28 

.39 

1000 

Not Available 

.65 

.73 

.57 

.37 

2C00 

Faced 

.51 

,53 

.39 

.56 

4000 


.26 

.37 

.30 

.38 

NRC 


.56 

.65 

.43 

.42 


For turthe* Noise Control Information, contact your local 
Owens-Corning Fiberglas representative. 


Moisture at>sorption— less than 2% by volume 
Bacteria and fungus resistance— does not breed or 
promote 

Humidity and temperature effect— cydjng conditions will 
not cause spalling or crumbling 
Corrosion— does not accelerate corrosion of copper, 
steel, or aluminum 

Fire safety— Fiberglas 700 Series, both faced and un- 
faced, can be specified and used without danger of 
contributing to the spread of fire or liberation of exces- 
sive smoke. 


facings 

Types 703 and 705 are available with tne following fac- 
tory-applied vapor barrier facings, with UL labels 
available if specified; 

FRK-Foil reinforced kraft: 703, 705 

mSJ— E mbossed white kraft foil laminate; 705 only 

Vapor transmission rates; ASJ-25-.02 perms 

FRK-25-.02 perms 

Beach puncture resistance; ASJ-25-50 units 

FRK-25-25 units 

surface burning 
characteristics 

(unfaced or faced:) 

flame spread 25 

fuef contributed 50 

smoke developed 60 

(compared to untreated Red Oak as 100) 


Site and Dmsity 



701 

703 

705 

Danelty (pcf) 

1.58 

3.00 

6.00 

Thicfcnm(Va^' 

(increments) 

1V4"-4" 


1"-2'' 

Compreetive etrenpth 

(psf at 10% deform.) 

4.5'‘ 

100 

350 

Standard alia 

(inches) 

1 

1 24''x48'^ 

Thermal conductivity 

at 76F mean temp, 

0.242 

0,230 

0.220 


After comprettion pachaged 


application recommendations 

Type 701— lightweight unfaced flexible insulation in 
board form for use on vessels having irregular surfaces, 
where tne compressive strength is not a performance 
criterion. 

Types 703 and 705— board insulations normally impaled 
on welded pins on flat surfaces. They are cut in segments 
and banded in place on irregular surfaces. Unfaced 
boards are normally finished with reinforced insulating 
cement or Weatherproof mastic. For outdoor application: 
Types 703 and 705, faced. 


Thermal Conductivity 



ASJ-25 or FRK-25 faced insuiation boards shall be ap- 
plied using mechanical fasteners such as weld pins or 
stick clips. Fasteners shall be located not than 3^' 
'from each edge or corner of the board. Pin spacing along 
the duct should be no greater than 12^' on centers. Addi- 
tional pins or cl’ps may be required to hold the insulation 
tightly against the surface where cross breaking is used 
for stiffening. Weld pin lengths must be selected to insure 
tight fit but avoid “oil canning effect. 

Apply only OCF vapor seal ASJ or FRK pressure- 
sensitive patches. Rub hard with the nylon sealing tool 
to insure a tight bond and a vapor seal. 

All insulation edges and butt joints are to be sealed only 
with OCF pressure-sensitive joint sealing tape to match 
the jacket. Rub hard with nylon sealing tool. Use 3” wide 
tapes on flat surfaces, or where edges are shiplapped 
and stapled. 5“ wide tape can be used in lieu of 
shiplapping. 
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PraeauUoiM: 

• Keep all contact adhesive surfaces clean. 

• Use nylon sealing toot to prevent wrinkles and fish- 
mouths. 

• Duct-work or radius may require pre-scoring to allow 
the board to conform to the surface. 

• When painting the facings for indoor applications, use 
only water base/latex products. 

Limitations: 

• Pressure sensitive sealing tapes or patches should 
only be applied when the ambient temperature is 
between +36Fand +110F. 

• Maximum insulation surface temperatures in use are 
limited to -10F to + 1&0F. 

• Outdoor applications require additional weather 
protection. 


Economic thickness lor healed equipment to 4S0P 

(80F ambient, still air, commercial part time) 


Surfwv 

T«np, 

Typ«70f 
ET HL ST 

Typv703 
ET HL ST 

T||W70S 
ST HL ET 

150 

2 6 80 

2 6 65 

2 6 85 

200 

3 7 87 

3 7 86 

3 7 66 

300 

4Vt 9 86 

4 10 89 

• 

400 

5Vj 11 90 

A 

• 

450 

6 12 91 


• 


£T «« •ccmomto thickuMt, tnchM * For r«quirem«nt8 in Ihit arM. contact 
ML » htat iMi Btu/hf /iq ft your le* M OCF rapraaantativa. 

ST « Eurfaoa ta mpt ratura, dao F 


Thickness to prevent condensation on cold duets and 
equipment— faced board 


economic thickness 

Caution: The recommended Economic Thicknesses 
shown are chosen with respect to cost, thermal perform- 
ance, and energy conservation. It is possible that heat 
may be generated from the resinous binder of insulations 
if ignited by external sources such as welding slag, cut- 
ting torches, etc. Care should be taken to avoid direct 
contact with the insulation by fire or ignition sources. 

Selection of an insulation for any specific application 
should take into consideration the following important 
criteria; 1. Cost of insulation applied. 2. Cost of heat 
energy at midlife. 3. Cost of capital. 4. Capital investment 
in heat production equipment. S. Temperature differen- 
tial. 6. Size of the pipe surface. 7. Conductivity of 
insulation. 8. Depreciation period— insulation and facility. 
The thicknesses shown in the tables below are based on 
the following typical conditions; 

Commercial (full time): 

Annual fuel price increase; 4% 

Initial heat cost: $2.75/1000 lb. steam 
Heat cost at midlife: $4.07/1000 lb. steam 
Cost o» money: 7 '/ 2 %/year 
Capital Investment; $20/lb. steam/hour 
Flat insulation cost (1"): $3.40/sq ft 
Depreciation time: 20 years 
Hours of operation; 8760/year 


Economic iihickness for heated equipment to 450F 

(80F 'b'l it. it'll i’i:, commercial full time) 


-f ip.F 

Tvpe 701 
ET HL ST 

Type 703 
ET HL ST 

Type 705 
ET HL 8T 

l;>t, 

2’.' 5 (4 

2/2 5 84 

2/2 5 84 

200 

3^2 6 86 

3/2 6 86 

¥ 

300 

6V2 8 87 


¥ 

400 

7 9 88 

¥ 

¥ 

450 

772 10 89 

¥ 

¥ 


The following chart Indicates the recommended thick- 
ness for installation on cold air ducts at various 
temperature differencas (duct to air). Also shown are val- 
ues for heat gain and approximate maximum relative 
humidity allowable. 


Temperature 

Differencaa 

deg.F 

Reccrnimentfed 

Thlcknets 

(Inches) 

H«at Qain 
Btu/aq tl/hr 

FarmiaalMa 

Ralativa 

Humidity 

20 

1 

4,3 

90% 

26 

1 

5,2 

87% 

30 

1 

6.1 

89% 

35 

1 

7.1 

68% 

40 

1/2 

5.7 

90% 

45 

1/2 

6,3 

69% 

SO 

2 

5.4 

90% 


specification compliance 


These products conform to the property requirements of 
Government Specifications: 


701 703* 705 


HH-I-558B (Amendment 3), Form A» Class 1 
HH*t'558B (Amendment 3), Form A, Class 2 
HH^I^558B (Amendment 3), Form B, Type 1, Class 7; 
NAVFAC (Nav&( Facilities Engineering Command) 





TS-15t80 

Corps of Engineers C.E.-301.06,*08 






* Type 7030 is specially produced for contracts where certification of compliance 
to the above Government Specifications are required. Available plain or faced for 
uso on hot pr cold equipment and for air conditioning duct work. 


Products 703 and 705 also comply with the requirements of NFFA 90A. 


E T - Humornic thickness, inches * For requirements in this area, contact 

HL heat loss, Btu 'hr/ sq ft your local OCF representative. 

ST surface temperature, deg. F 

Commercial (part time): 

Annual fuel price increase: 4% 

Initial heat cost: $3.00/1000 lb. steam 
Heat cost at midlife: $4.44/1000 lb, steam 
Cost of money: 7^v%/year 
Captt:> investment; $20 /lb. steam /hour 
Flat insulation cost (V0‘ $3.40/sq ft 
Depreciation time: 20 years 
Hours of operation. 5400/year 
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OffiMt of Owtno-Comlng Flborglot Corporation 


ALABAMA 


Birmingham 

205-7flS-94B1 

Mobile 

a»-471-9««5 

ALASKA 

Anchorage 

907-272-6425 

ARIZONA 

Phoanik 

602-277-6217 

ARKANSAS 

Lillie Rock 

501-664-2133 

CALIFORNIA 

Fraano 

209-263-4193 

Lot Angalaa 

213-724-5393 

Sacramento 

913--927-1698 

San Bernardino 

714-^825-7441 

San Olago 

714-234-0933 

San Franclaco 

415-373-7950 

Santa Clara 

403-293-2525 

COLORADO 

Oanvtr 

303-757-3121 

CONNECTICUT 

East Harttord 

203-239-0217 

Hartlord 

203-524-5987 

OISTiilCT OF COLUMBIA 

Wiah. (Oov't.) 

202-^^-9293 

Wash. (SsiM) 

301-730-9300 

FLOr.lOA 

Jacksonville 

904-766-5330 

Mt»‘mi 

305-651-2113 

”»<io 

335-643-2432 

smpa 

813-377-7516 



912-883-6317 

Atif 

404-352-3563 

rlAJMAII 

Honolulu 

803-537-3832 

IDAHO 

Bolii 

208-342-9311 

ILUMOIS 

Chicago 

312-533-0100 

Rock itiand 

309-788-6309 


INDIANA 


Elkhart 

21S-294-3627 

Evansville 

312-425-5124 

Fort Wayne 

219-433-9552 

Indianapotla 

317-693-1140 

IOWA 

Oat Moinat 

515-223-1205 

KANSAS 

Kantat City 

»13~3e4.!>SSS 

Wichita 

31»~26S-7a9B 

KENTUCKY 

Louitvilia 

502-453-4230 

LOUISIANA 

Near Orlaant 

604-337-2902 

Shreveport 

313-222-7100 

MARYLAND 

Baltimore 

301-730-9300 

Columbia 

301-730-9300 

MASSACHUSETTS 

Boston 

317-235-7540 

Watertown 

617-^3330 

MICHIGAN 

OatroU 

313-967-1300 

Flint 

313-787-3573 

Grand Rapidt 

613-452-6733 

Lansing 

517-372-4930 

MINNESOTA 

Minneapolis 

312-334-5375 

St. Paul 

312-430-7297 

MISSISSIPPI 

Jackson 

601-032-0610 

MISSOURI 

Kansas City 

313-753-7725 

St. Louis 

314-991-2640 

MONTANA 

Billings 

40ft~-2S2-S4B6 

NEBRASKA 

Omaha 

402-397-2072 

NEW JERSEY 

Berlin 

609-767-3300 

Cherry Hill 

609-423-6590 

Newark 

20V-464-S600 


NEW MEXICO 


Albuquerque 

605-294-5511 

NEW YORK 

Albany 

513-669-0221 

Bullalo 

716-6J2-1410 

New York 

212-769-3610 

Rochester 

716-381-0340 

Scarsdata 

914-472-3400 

Syracuse 

315-455-5601 

NORTH CAROLINA 

Charlotte 

704-372-7066 

Greensboro 

919^-273-0528 

Raleigh 

919-872-0623 

OHIO 

Akron 

213-667-5770 

Cincinnati 

513-281-1173 

Cleveland 

216-864-3440 

Columbus 

614-451-6420 

Toledo 

419-259-3030 

OKLAHOMA 

OHIahoma City 

40S-84S.6761 

Tulsa 

918-627-1220 

OREGON 

Podiand 

603-620'10H 

PENMSVtVANIA 

Berwyn 

216-647-2700 

Bethlehem 

2lSy-66S-0427 

Harrisburg 

717-761-0430 

Philadelphia 

215-668-6650 

Pittsburgh 

412-765-3750 

RHODE ISLAND 

Cumberland 

401—333-9071 

Providence 

401-434-7437 

SOUTH CAROLINA 

Columbia 

603-254-9929 

Georgetown 

603-546-2751 

Greenville 

80C^ -268-8450 

TENNESSEE 

Knokville 

615-684-6161 

Memphis 

901-362-2010 

Nashville 

615-297-9592 


TEXAS 
Dalliis 
Houtton 
San Amonlo 

UTAH 

Salt UK# City 

VIRGINIA 

Norfolk 

Richmond 

WASHINGTON 

Balivua 

Saattia 

Spokana 

WEST VIRGINIA 
Charlaston 

WISCONSIN 

Mllwaukaa 


214 - 233-9241 

713-B69-9363 

5l2-62e*0S58 


301-437-6204 


304-461-3114 

304-704-4472 


203-453-5415 

206-762-4260 

500-024-6532 


304-744-2201 


414-269^)700 

INTERNATIONAL GENERAL 
OFFICE; 

Tolado, Ohio 410-250-3000 


EXPORT SALES OFFICES; 
eayamon. P. R. 600-737-2591 

Miami, Florida 305-377-0974 

Naw Vork, N,Y. 212-760-3310 

Tolado, Ohio 410-250-3023 


EUROPEAN HEAD OFFICE; 
Brussala. BaiQium 02/672.23.26 


EUROPEAN SALES OFFICES: 
AtcoL Barkahira, Eno. 000/24863 
Rru($ala, Batgium 
IBenalUK Salat) 02/672.23.23 

Madrid, Spain V453.72.47 

Milan. Italy 2/3337-351 

SufvHMart, Franca 1/471-9210 

WIesbadan. Gar. 03121/562031 


lATIN AMERICAN OFFICES; 


Bogota, Colombia 343020 

Porto Alagre, Braall 22/7505 

Rio da Janeiro, Braiil 222-0763 

Sao Paulo, Brazil 257-3966 

MID EAST REGIONAL HDQRS. 
Athens, Greece 7796340 



No. 1-(M-6360^E 


Ulho in U,S,A., Sept.. 1976 
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OWENS'COANING FISERGLAS CORPORATION 

Mechanical Division 

Fiberglas Tower, Toledo, Ohio 43659 
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Fibergias 


Kaylo 10 
Asbestos Free 
Block Insulation 

Rigid calcium silicate insulations for 
all types of heated equipment 
operating at temperatures up to 1200F. 



ORIGINAi: PAGE IS 
OE POOR QUALITY 



uses 

Kaylo 10’’’' Asbestos Free Block is for use on indoor or 
outdoor equipment operating at temperatures up to 
1200F. Kaylo block tSi ideally suited for use on stainless 
steel vessels and equipment as it does not contribute to 
stress corrosion cracking. Typical applications are for 
boilers, breeching, tanks, vessels. Kaylo 10 Asbestos 
Free Block is white in color. 


description 

Kaylo 10 Asbestos Free Block Insulation is a rigid 
hydrous calcium silicate heat insulation. It is strong, 
efficient and highly resistant to abrasion and moisture 
damage. 


benefits 

High thermal efficiency— Kaylo 10 Asbestos Free offers 
excellent thermal efficiency coupled with high strength. A 
low k of .40 for Kaylo 10 at 200F mean temperature 
proves that Kaylo will provide significant savings in 
operating costs over the life of the equipment. 

Resistant to abuse—resists mechanical damage because 
of hard, tough, reinforced structure. 

Will not cause stress corrosion cracking— Kaylo 10 
Asbestos Free will not cause stress corrosion cracking of 
stainless steel because it has a very low chloride content. 

No asbestos— Kaylo 10 Asbestos Free can be safely used 
and applied in conforruance with OSHA regulations. 


• Kaylo 10 IS a trademark of the Owens*Corning Fibergias Corporation 


Resistant to moisture damage— unlike many other 
Insulations, Kaylo 10 Asbestos Free is not affected 
appreciably from moisture damage. It regains thermal 
efficiency and strength after drying out. Outdoor 
installations must be weather-proofed, however, for long 
continuous service. 

Dimensionally stable— Kaylo 10 Asbestos Free does not 
shrink appreciably in service, even at elevated 
temperatures, This means less heat leakage at the joints. 

Fabricates easily— ordinary insulator's tools are all that is 
required to fabricate Kaylo 10 Asbestos Free. It cuts with 
a clean true edge for tighter fit at the joints. Fittings are 
neater and faster. 
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pierformance characteristics economic thickness 


D ww l ly; 12.5 pcf 

Wwutai rtmiBt l i (ASTM C-203); so average 

Cempieealve etiengM (ASTM C-165), 

at 5% deformation; 1 00 pal 

Hardnooa(ASTMC-S6g): .55mm 

lloeloteiieelD abraalon (ASTM C-421), 
conventional tumbling teet- 
kwa in weight ’ after 10 minutea, 20% max. 
before healing: after 20 minutea, 45% max. 

Mmanalonat atabUHy (ASTM C-3S6), 

linear ahrinkage after healing 

for 24 houra in muffle at 1200F; 1 .5% 

Thermal condueUvitif 



Mean temperature, F 


specification compliance 

HH-I-S23C Inaulation Block, Pipe Covering, Thermal, 
(Calcium Silicate for temperatures up to 1 200F), Type 1 . 

MIL-I-2819E insulation Block, Thermal. Class 1 and 2. 
ASTMC533-67. 

MIL-l-24244 (Amend. 3) (Ships) insulating Materials, 
Thermal, with Special Corrosion and Chloride 
Requirements (Kaylo 10 only), Type3A, 3B. 


Selection of an insulation for any apeeifie applioation 
should take into consideration the following important 
criteria; 1 . Cost of insulation applied. 2. Cost of heat 
energy at midlife. 3. Cost of capitai. 4. Capital investment 
in heat production equipment. 5. Temperature 
differential. 6. Size of the pipe surface. 7. Conductivity of 
insulation. 8. Depreciation ^riod— insulation and facility. 
The thicknesses shown in the tables below are based on 
the following typical conditions: 

UIHHrtcalclumtiHcato): 

Annual fuel price Increase. 4% 

Initial heat cost: t1 7S/1000 lb steam 
Heat cost at mld*Nle; $37 5/1000 lb. steam 
Cost of money: 7’/»%/year 
Capital Investment: S20/lb. steam/hour 
Flat insulation cost(r') $4.90/sf 
Depreciation cost; 30 years 
Hours of operation: 5760/year 

Proetss sHIcelt): 

Annual fu el price Increase: 4% 

Initial heat cost: $2. 19/1000 lb. steam 
Heat cost at midwife; $2.93/1000 lb, steam 
Cost of money; 7'/2%/year 
Capital Investment: $20/lb. steam/hour 
Flat insulation cost $4,90/sf 
Depreciation timd: 1$ years 
Hours of operatictn: 8760/year 

Economic thickness for houtod oquipmont to 1200F 

(80F ambient, stiii air) 


Optralhig 

Yemperttufe 

KT 

UtHHy 

HL 

•T 

tT 

Proeoet 

Ht 

ST 

200 

3/f 

13 

89 

3 

15 

91 

300 

4/» 

21 

94 

4 

23 

96 

400 

6 

24 

96 

5 

29 

99 

500 

7 

29 

99 

6 

33 

103 

600 

8 

33 

102 

7 

37 

105 

700 

9 

36 

105 

7V» 

43 

110 

800 

10 

40 

107 

BVi 

47 

112 

900 

11 

43 

110 

9Vi 

so 

114 

1000 

12 

47 

112 

10 

56 

118 

1100 

OKcesds 12^' 

11 

59 

120 

1200 

exceeds 12'^ 

ll'/a 

65 

124 


CTaeconemIc IMcliness» Inches 
NLiiheal loss, Blu/fl' hr 
8T m surface Ismperalurs, F 


sizes 


thickness-1 2", 2*/,", 3", 3'/," and 4" 
width-6", 12” and 18" 
iength— 36" 

For pipe sizes greater than those for which Kayio 1 0 
Acbestos Free Pipe insulation sizes are available, Kaylo 
beveted lags may be used to insulate piping. Lags 
beveled to fit pipes from 18" to 72" in diameter are 
' available in thicknesses of 1 '/a", £", 2V'2", 3". Lags are 

36" long and 3" wide. 


application recommendations 

Kaylo 10 Asbestos Free Block Insulations are held in 
place by mechanically fastening with bands wired or 
welded to rods or studs. The insulation may be finished 
with a trowel coat of insulating cement, ci! tvassed and 
painted. Outdoor installations require weatherproofing 
with mastic or metal jacketing. 
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Fiberglas 


2-Piece heavy density 
pipe insuiation 

Fiberglas 25 ASJ/SSL 

(ALL SERVICE JACKET) 

A UL-rated noncombustibie pipe 
insuiation for hot or cold concealed 
and exposed piping operating at 
temperatures from -60F to + 450F 



uses 

Recommended for use on all hot, cold, concealed and 
exposed commercial piping operating from -60F to 450F 
such as commercial and institutional buildings, schools, 
hospitals, and places of public assembly. Also 
recommended for processing lines where fire 
safety is a paramount criterion. 


description 

Fiberglas 25*^ ASJ/SSL pipe insulation is composed of 
Fiberglas heavy density sectiorial pipe insulation jacketed 
with an embossed vapor barrier laminate. The Jacket has 
a pressure sealing lap adhesive to eliminate the use of 
staples, adhesives, or bands. 


benefits 

Fire safety-a complete insulation product with a UL Fire 
Hazard Classification . 

Damage resistant— the extra heavy density pipe 
insulation provides additional protection during 
construction. 

Lower operating cost -the exceptional thermal efficiency 
of Fiberglas Heavy Density pipe insulation contributes to 
lower operating cost of heating and cooling equipment. 

No condensation drippage— the foil vapor barrier and 
pressure sensitive lap, when applied in accordance with 
instructions, assure a p' .»itive vapor seal. 


Insurance ^avings-Fiberglas 25 ASJ/SSL pioe in- 
sulation meets all existing standards for fire safety and its 
use may result in low,>r insurance costs. 

Meets federal specil'Ications— Fiberglas ASJ/SSL pipe 
insulation complies with federal specifications HH-I-5S8B 
(Form D, Type III, Class 12), MIL-I-22344B, and MIL-1- 
24244A (Ships). 


'^Fiberglas (Reg. U.S. Pat. Off.) and 35 are trademarks -^f 0-CF Corp. 



Tharmal conductivity 


performance characteristics 

insulation 

Moisture absorption: 0.2% by volume 96 hours at 120F 
andes%RH 

Specific heat; 0.20 Btu/ib.F 
Shrinkage: none 
Alkalinity: ph9 

Capillarity: negligible after 24 hours 
Dimensional stability: will not warp, shrink, rot, or 
decompose. 

Vermin and rodent resistant-provides no sustenance. 
Temperature limitation— recommended for chilled or hot 
water piping from -60F to •fSSOF. 

Jacket 

Water vapor permeance— .02 perms. 

Beach puncture— minimum 60 units. 

fire hazard classification 

Fiberglas 29 AS J /SSL Is elassifisd by Underwriters' 
Laboratories for Pipe Covering; 

Flame Spread 25 

Fuel Contributed bb 

Smoke Developed 50 

The classification covers Fiberglas 25 A8J including self- 

sealing lap and factory furnished butt strips. This is your 

assurance that you can specify and use Fiberglas 25 

AS J /SSL without the danger of contributing to the 

spread of fire or that combustion will liberate excessive 

smoke. The system has been designed to meet the 

stringent fire safety requirements of the GSA and Corps 

of Engineers. 

application recommendation 

The self-sealing lap feature of Fiberglas 25 A8J pipe in- 
sulation sections makes installation on straight runs of 
pipe a simple procedure. The only precaution needed is 
to keep all contact adhesive surfaces clean and to rub 
hard all longitudinal and circumferential seams with a ny- 



0 75 100 200 300 350 


Mean temperature, F 


Ion sealing tool. The end joints are similarly sealed with a 
factory furnished (butt) strip with pressure sealing adhe- 
sive. 

Self sealing lap or butt strips should only be applied when 
the ambient temperature is between 35F and 1 10F. There 
can be no condensation or other contaminants on the 
surface. Maximum insulation temperature is limited to 
minus 10F and plus 150F. Outdoor appllcatlene must be 
protected from the weather. 

If painting is required for indoor applications, use only 
water base/latex paint. 


The recommended Economic Thicknesses shown are 
chosen with respect to cost, thermal performance, and 
energy conservation. It is possible that heat may be 
generated from the resinous binder of insulations if 
ignited by external sources such as welding slag, cutting 
torches, etc. Care should be taken to avoid direct contact 
with the insulation by fire or ignition sources. 


caution 


Oual-tempdrakirt lines * minimize operating costs. Never choose thickness less 

If dual temperature line, compare with economic than that required to prevent condensation in coid 

thickness for hot side service and choose greatest to operation. 


Cold and dual-temperature lines (90F at 80% RH) 


pipe turfaet 
temperatura. F 

50 & up 

49 to 35 

34 too 

Oto 

-30 

Dip# alia 

«T 

HQ 

BT 

HQ 

RT 

HQ ^ 

RT 

HG 

% 

1 

4 

1 

5* 

1 

8 

1V2 

8 
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1 

6 

1 

9 

V/2 

10 

1 

1 

6 

1 

7 

l’/2 

B 

V/2 

11 

1% 

1 

7 

1 

8 

Vh 

9 

V/z 

12 

1V4 

1 

8 

1 

9 

V/2 

10 

V'i 

13 

2 

1 

10 

1 

11 

1'/2 

12 

1 Vj 

15 

2V* 

1 

12 

1 

13 

y/t 

15 

2 

15 

3 

1 

11 

1 

15 

V/7 

16 
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17 

m 

1 

12 

1 

12 

v /2 

18 

2 

19 

4 

1 

13 

1 

14 

v /2 

18 

2 

20 

4V# 

1 

14 

1 

15 

v/2 

22 

2 

23 

5 

1 

15 

1 

19 

V/2 

23 

2 

23 

6 

1 

17 

1 

22 

V/2 

25 

2 

26 

7 

1 

18 

1 

25 

V/2 

28 

2 

29 

8 

1 

20 

1 

27 

V/i 

31 

2 

32 

9 

1 

22 

1 

29 

V/? 

34 

2 

05 

10 

1 

25 

1 

32 

V/2 

36 
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38 

11 

1 

25 

! 1 

34 

1 ' > 

39 

2 

41 

12 

1 

26 

1 

35 

V/i 

43 

2 

44 ! 
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economic thickness 

Selection of an insulation for an>« specific application 
should take into consideration the following important 
criteria: 1. Cost of insulation applied. 9. Cost of heat 
energy at midlife. 3. Cost of capital. 4. capital investment 
in heat production equipment. 5. Temperature differen- 
tial. 6 . Size of the pipe surface. 7. Conductivity of 
insulation. •. Depreciation period— insulation and facility. 

Economic thicknesses for heated piping to 4S0F 

(80F ambient, still air, commercial full time) 


The thicknesses shown in the tables below 
are based on the followinq typical conditions: 
Commercial (full time): 

Annual fuel price increase; 4 % 

Initial heat cost; $2.75/1000 lb. steam 
Heat cost at midlife; $4.07/1000 lb. steam 
Cost of money: 7%% /year 
Capital investment; $20/lb. steam/hour 
Pipe insulation cost (1 x 1"): S2.40/lf 
Depreciation time; 20 years 
Hours of operation; 8760/year 


pi p« temp., 
temp, ditf , 

1 

n 

WO ^ 
70 


200 

120 

300 

220 

400 

320 

4^ 

370 

ms 

ET 

Ht 

ST 

CT 

Ht 

ST 

ET 

Ht 

ST 

ET 

Ht 

ST 

ET 

Ht 

ST 


V, 

e 

100 

1 

12 

90 

1 W 

20 

91 

21 ^ 

26 

66 

2i4 

30 

90 

% 

1 

8 

66 

1 

16 

92 

2 

20 

89 

2Vi 

26 

89 

3 

31 

69 

1 

1 

8 

86 

1!4t 

12 

86 

2 

22 

89 

3 

29 

68 

3 

36 

90 
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1 

11 

87 
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14 

86 
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23 

88 

3 

34 

90 
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38 

90 
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11 

66 
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16 

87 
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23 

87 
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32 

87 
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30 

89 

2 

Wi 

10 

84 

2 

15 

85 
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27 

88 
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37 

86 

4 

41 
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10 

83 

2 

16 

64 

3 

27 

86 

4 

37 

87 

4‘/i 

42 

07 

3 
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13 

84 

2 

20 

66 

3 

32 

87 

4 

43 

68 

4Vt 

48 

88 
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^3 

84 
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18 

84 


30 

85 

4 Vi 

41 

86 

5 

47 

87 

4 


16 

84 

2 '/? 

21 

85 

3'/? 

34 

86 

4Vp 

46 

87 

5 

62 

88 


2 

13 

83 

2 Vz 

21 

84 


34 

86 

4 Vi 

48 

87 

6 

50 

86 

5 

2 

16 

83 

2Vf 

24 

85 

4 

36 

85 

6 

49 

87 

S'A 

66 

87 

6 

2 

1 $ 

83 

2 y? 

28 

85 

4 

40 

86 

5 

65 

87 

S'/i 

63 

88 

1 

2 

20 

83 

3 

26 

84 

4 

44 

66 

5 Vi 

57 

87 

6 

69 

86 

8 

2 

22 

84 

3 

29 

04 

4 

48 

66 

6 Vi 

62 

87 

6 

71 

87 

10 

2 

26 

84 

3 

35 

84 

4»/2 

52 

86 

SVi 

73 

87 

6 Vi 

79 

87 

12 

2 

30 

84 

3 

40 

84 ’ 

4*/2 

59 

86 

6Vi 

83 

87 

6Vi 

89 

87 

14 

2 

35 

84 

3 

45 

85 

4 Vi 

65 

86 

6 Vi 

90 

86 
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97 

88 

16 

2 

39 

04 

3 

50 

85 
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73 

86 1 

6 Vi 
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BB 
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88 

18 

2 

43 

84 

3 

66 

86 

4 Vi 

80 

06 
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88 
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117 

88 

20 

2 

48 

84 

3 

61 

85 

4 Vi 

87 

86 
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88 

6 

134 

89 

24 

2 

5? 

84 

3 

72 

06 

4 
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88 

6 Vi 
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69 I 

6 
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89 

30 

2 

69 

85 
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90 

87 ! 

4 
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88 1 

5 
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185 



CT K •eonomic inchei Ht ■ hE»t lots. Btu ^hr/Mn»al foot STviurfact (•mpEralure, F 


Commercial (part time): 

Annual fuel price increase: 4% 

Initial heat cost: $3,00/1000 lb. steam 
Heat cost at midlife: $4.44/1000 lb. steam 
Cost of money; 7Vi>%/year 


Capital investment; $20/lb. steam/hour 
Pipe ip?!ilation cost (1 Vi" x 1 "): $2.40 / If 
Depreciation time: 20 years 
ilour.s of opeuMion; 5400/year 


Economic thicknesses for healed piping to 450F (80F ambient, still air, commercial part time) 


pipe temp , 
temp. di1f„ f 

F 
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Th# thtcKntMt shown In th# tabits btlow Oft biwtd on 
th# following typical conCitioni; 
f^rocoaa (mtlaf |acli«l)t 
Annual fud price increase; 4% 

Initial heat cost; $2. t9/ tooo lb steam 
Heat cost at miC-Mto: $2.93 / lOOO ib steam 


Cost of money year 
Capita) investment $20 ib steam /hour 
Pipe insulation cost (2* /k1 '» $2 40 )f 
Depreciatfon time 15 years 
Hours of operation 8760 year 


IcoihniMc thichfitaaes for heaM piping to 4S0F (80F ambient, stiil air, process metal jacket) 
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The thicknesses shown in the tables below are based on 

the following typical conditions 

Ulimy(A8J|aoket): 

Annual fuel price increase; 4% 

Initial heat cost; $1.75 1000 )b. steam 
Heat cost at mid-life: $3 15/ 1000 Ib steam 

Economic Ihicknasses for heated piping to 450P 

pipe temp , f I'lO | :>nn I 

tump diU F /() f;»() 

Cost of money, 7’ , % year 
Capital investment $20 Ib steam hour 
Pipe insulation cost (2Vxr .*) $2 40 It 
Depreciation time 30 years 
Hours of operation 8760 year 

{80F ambient, still air. utility, ASJ jacket) 
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liSI JohnsManvIe 



TYPE: PIPE INSULATION 

TEMP. LIMIT: 220F 


J-M Aerotube' 

Foamed Plastic Pipe Insulation 


DESCRIPTION: Johns-Manville Aerotube is a face. Since Aerotube is supplied in tubular form, it 

closed cell, foamed plastic, tubular pipe insula- may be slipped over pipe or tubing before pipe 

tion for use at temperatures up to 220F. its extreme connections are made. This results in substantial 

flexibility permits quick, easy application, espe- labor savings. Where connection? have already 

daily on bent tubing and fittings. Aerotube is been .ade, Aerotube is easily slit longitudinally 

clean, odorless, durable and does not carry flame. with a sharp knife and snapped onto the pipe. 

AVAILABLE FORMS: Furnished .n 6' lengths from Do<»s not require a separate vapor barrier. 

ID through 5" IPS without longitudinal joints for USDA compliance available upon request, 

both iron pipe and copper tubing in nominal wall 
thicknesses of Va", and Also available in ADVANTAGES: 

flat sheets for 6", 8" and 10" IPS sizes in nominal , ^ „ 

wall thicknesses of Vi" and Fifty-foot continu- Bullt-ln Vapor Barrier Aerotube s closed cell struc- 

ous coils also available in selected wall thick- ture retards the flow of water vapor. It has a water 
nesses and pipe sizes vapor transmission rating of 0.1 perm-in. (average 

^ ^ value). 

USES: Recommended for use on virtually all types 

of lines in heating, plumbing and air-conditioning Easy to Install and Saal Tubular form without Ion- 

service, particularly where sweating or condensa- gitudinal joint speeds application. Where piping is 

tion is a problem. The thicknesses have been cal- in place, just slit Aerotube section longitudinally, 

culated to prevent condensatiot^ on insulation sur- snap over piping and seal with J-M adhesive. 


oa 


lND-'3039 10-76 




Atrotub* 

Specification Data* 


AVmAOl PHYSICAL phomiitiu 


PlMity, Sl/M ft ASTMD I622 5.4 

Tkinml ciiHMtMty. Ite/kr m ft (T /M ASTM C-177 or C-518 


7SF mtin Umperaturt 

0.253 

90r mtan tamparatura 

0.258 

fa«pantwali«Ht,F 

UPP«IL 

220 

laeerttt 

*'"’*40 

Tfcamiaittability,%ahriiilia|a ASTMC-548 

7 days, 200F 

5i 

7 days, 220F 

6.6 

Walar absarptiaR, % by ani|lil ASTM D-1056 

3.0 

Wataraaparpan<iuMfMr>iMtCRp,panii-iR. ASTMC<355 0.1 

Oma ratiitanea 

good 

Odar 

ivagi'gibla 


fi*M«afellity 

Standard Aerotube pipe intulation has been evaluated for flame 
spread rate and smoke density factor by test method ASTM E84 
"Surface Burning Characteristics of Buifding Materials." This test 
method is commonly referred to as the 25-ft. tunnel.* 

*Thii numtfictl fiam« spraad rating is not mtandtd to rafloct ."lazards prasantad 
by this or any othar matarial undar actual fira conditions 


STANOAM Af MTMC PIK WSUIATION 


Walt 

riMRa Spraad 

SRiaha ONiHy 

ThiekRatt 

•ata 

FMtar 

0.300" 

45 

115 

0.375" 

45 

140 

0.500" 

45 

210 

0.625" 

SO 

290 

0.750" 

55 

300 

1.000" 

75 

490 


NOTE Tha pipa miuiatton waM thioknassas raportad ara typical tor N H*. N Vi", 
and N V angiftaarad wait sanas 


TTha physical propartias of Johns-Manviiia Aarotuba ptpa miuiaiton rapra* 
sant typical avaraga vaioai obtamad m accordanca with accaptad ta$t 
maihods and ar# not to ba usad for writing matariat i pacific at ions Tnay ara 
subject to normal manufacturing variations and ara iuppiiad as a tachnical 
sarvica Thay ara subjaci to cbanga without notita Chack tha Johns^ 
Manviiia district otfico to assure currant information 

,TTA«rotuba pipa insulation will withstand pipa tamparatura up to 220F Whan 
tha pipa s'^a n graptar than 5" IPS and Atroluba pra*cut pipe iniutation and 
Aarotuba shaat lacurad by camantmg togathar only tha adgas. tha 
tamparatura limit is 220F J-M 67 Adhasiva may ba usad with pipa insulation 
applications up to 220F Aarotuba shaat adharad wi^ full adhasiva covaraga 
on curved or flat matal sudacai nmy b« applied to surfaces operating up to 
10OF using J-M 57 Adhesive 

♦♦♦Below 20F flexible Aarotuba will ba hard and start to become brittla This 
chart» .‘uristic does not impair tha low conductivity nor the rasistanca to 
water vapor 


MILITARY SPf CIFICATION COMPLIANCE 


Aarotuba can ba lurnitbad upon raquast to maatr 
ASTM C>534, I'Tubulir 
ASTM D10S6, SiE 41*42 
MIU*3133B (Mil ST0670Bh 
Orada S8E 3 

HH* 1-5730, Class T>7ubu!ar 


RECOMMENDED THICKNESS* 
NOKMALDISSNCONOITHINr* 


f ipt Sin, iff. INiehNtt (incNtt) at Pipe Itfftptriture 



SQF 

35F 

OF 

4s to through 3 IPS 

Norn. 41" 

Nom. h" 

Nom, ^ 4 " 

OverSIPSthriughlOlPS 

Norn. Vi" 

Nom. 

Norn, h" 

Over to IPS 

MILD DESIGN CONDITIONS’** 

4ii" sheet 

sheet 

1" sheet 

4i ID through 3 IPS 

Nom. 3|" 

Nom. H" 

Nom, 1 2 ' 

Over 3 IPS thorugh 10 IPS 

Norn, Ti" 

Nom. Vi" 

Nom. * 2 *' 

Over 10 IPS 

4fi" sheet 

sheet 

li" sheet 


SIVERE DESIGN CONOtTIONS’*** 

4s ID through 10 IPS Norn. 3.}" Norn. See Note 

Over 10 IPS sheet 1 » a" sheet See Note 


"Basarj on available manufacturad thicknesses 
**Nofrna! Design Condilfons max temp 05F, rai iKim 70% 
"•"M'l.iDRStqnCondilons max temp 80F rei hum 50% 
Di'siyn (^indtfii ns max lomp 90F.rel hum 80% 
NO’^r Availarln f '»f ;’ero F on specia* request J 


For Information on other J-M Thermal Insulations and Systems. Write the Johns-Munvilic Insulation Center, Drawer 17L, 

Denver, Colorado 80217 or Call (303) 979-1000. 

!/3i 

Johns-Manville 

P.O. Box 5108 • Denver, Colorado 80217 

Sales Offices in Principal Cities 
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Utho in USA 


Intulafion 

Systems 


Zsston® 

Insulatsd Fitting Covers 


Johns-ManviNe 

1/51 


iyp«: Premoidad PVC Insulated Pitting Covers 
Temp. UmNe:0- SOOT 

Deeerlplien 

PVC covers come premolded in one piece (in several 
shapes and sizes) with a Hi*Lo Temp* fiber glass 
insulation insert, all of which fit snugly over a variety 
of fittings. The insulation and the cover provide 
insulation, plus vapor barrier, in a simple, quickly 
applied system Temperature range is 0'’P • SOOT, 

Available Shapes and Sizes 

Shapes available for 4S'’ and 90” short and long radius 
elbows, tees and valves plus a wide variety of other 
fittings; flanges, reducers, end caps, soil flanges, 
traps and mechanical line fittings. IPS sizes from V 4 " 
through 24”; CT sizes from W through 6t4*. 

Applications 

For insulating chilled water, hot water, steam and 
other piping systems in commercial, institutional, 
industrial construction on indoor and outdoor piping 
systems. Meets most requirements of Federal, State 
and local codes, and federal and military 
specifications. For use with Micro Lok* 650 pipe 
insulation and a variety of other pipe insulations. 

Advantages 

Strong and Ourablo. Pliable, tough PVC cover 
accepts blows and crushing. Withstands water, most 
acids, alkalies, and chemical washdowns. Resists 
alcohols, aliphatic hydrocarbons, and oils. 

Insulation will not settle or separate in vibration. 

Neat Appearance, PalntaMe. Attractive, off-white 
Zeston insulated cover provides excelient 
appearance. The smooth finish may be painted if 
desired. Painting is recommended for certain exterior 
applications. Contact a sales representative or 
factory for recommendations. 

Simple, Fast Installation. Requires no special tools. 
Just wrap the fiber glass insert around the fitting 
and tuck it in as necessary; pop on the fitting cover 
and smooth it into position; secure with tacks, 
or tape as required. 



General Properties of Hi-Lo Temp fiber glass insert 

Thermal Conductivity at 75T mean temp., "k ' = .27 
0”F to SOOT 
Fibers cannot absorb 
moisture. 

Resistance to moisture 
facilitates rapid drying out. 
Odorless. Will not asborb 
odors. Provides no food for 
insects, rodents, or mildew. 
Will not promote corrosion 
when in contact with 
aluminum or steel. 

Will not settle or separate. 
Meets most requirements of 
federal, state, and local 
codes. Accepted for 
commercial institutional, 
industrial, residential 
projects in all parts of U.S. 
The fiber glass inserts have 
U/l. 25/50 Rating. 


Temperature Limits 
Vapor and 
Moisture 
Resistant 

Sanitary 


Corrosion 

Resistant 

Vibration Proof 
Fire Safety 
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Specification Data 




OMiwal 

Wh«r« tht factory moidad one piece PVC insulated 
fitting covers are to be used, ttw proper factory precut 
Hi*Lo Temp insulation insert shali be applied to the 
fitting. The ends of the Hi>Low Temp insulation insert 
shall be tucked snugly into the throat of the fitting 
and the edges adjacent to the pipe covering tufted 
and tucked in, fuliy r .iulating the pipe fitting. The 
one piece PVC fitting cover is then secured by tack 
fastening, banding or taping the ends to the adjacent 
pipe covering. 

ChiNad 

Chiiied water systems shall bo insulated as above 
with the addition of all seam edges between the 
fitting cover and the pipe insulation as well as the 
overlap in the throat of the fitting cover to be sealed 
with Zest on vapor mastic adhesive or equal. The 
circumferential edges of cover shall be wrapped 
with Zeston vapor-barrier pressure sensitive color 
matching Z Tape. The tape shall extend over the 
adjacent pipe insulation, and have an overlap on 
itself at least 2 inches on the downward side. 


Compliance with Government Specs 

The PVC cover conf<> ms to Federal Specification 
L-P-535D, Composition A. Type II, Grade GU. 

Hot 

On fittings where temperature exceeds 250°F, 2 layers 
of the factory precut Hi-Lo Temp insulation inserts 
shall be applied with a few wrappings of twine on first 
layer, to be sure there are no voids or hot spots. The 
fitting cover shall then br applied over the Hi-Lo Temp 
insulation as described in “General". 


m 

Johns-Manville 

Ken-Caryl Ranch 
Denver, Colorado 80217 


For Information on other 
J-M Thermal Insulations and 
Systems. Write the 
Johns-Manville Insulation 
Center, Drawer 17L, Denver, 
Colorado 80217 or Call 
(303) 979-1000. 


IND*1009 11 


ZMtofi® Rtting Covert 


Refrigerant 

The same procedure for 2 layer insulation described 
above is to be followed on insulating fittings for pipe 
temperature 3S*F and lower. In addition, the seam 
edges of the PVC fitting cover shall be sealed with 
Zeston vapor barrier martic adhesive or equal. The 
circumferential edges shall be wrapped with Zeston 
vapor-barrier pressure sensitive color matching Z 
Tape. The tape shall extend over the adjacent pipe 
insulation, and have an overlap on itself at least 2 
inches on the downward side. 

QuaHfications for Us# 

Insulation 

When insulation thickness is greater than 2" or pipe 
temperature exceeds 2S0T, additional inserts must 
be used. (A "Rule of Thumb" for temperatures over 
250^, or insulation thicker than 2 ", is to use one Hi-Lo 
Temp insert for each 1 " of pipe insulation.) 

FUling Cover 

The temperature of the PVC fitting cover shall be kept 
belov.' 150T (65.5‘’C) by the use of proper thickness of 
insulation and by keeping the PVC cover away from, 
contact with, or exposure from sources of direct or 
radiant heat. 

Note: The contractor may insulate all untested piping 
leaving all fittings uninsulated until after tests are 
completed. 


The physical and chemical properties of Johns-ManvHle PVC 
Insulated Fitting Covers represent typical average values obtained 
in accordance with accepted test methods and are subject to 
ne rmui manufacturing variations. They are supplied as a technical 
service and are subject to change without notice. Numerical 
flame spread rating Is not intended to reflect hazards presented 
by this or any other materials under actual fire conditions. Check 
the Johns-Manville district office to assure current information. 


Ldho ifi U?.A 
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Product Data — Catalog Sectioti Pann 
Issue Date 17J3 Series A19ABC 



UohMon ContfOlSt tnc» 
NrmCHvWon 

;J221 Canid#?) Court 
Brook JU6052t 


A1BABC 

Eloctric Tli#rino#tat 

Diroct Mountling or Bulb Element 




The Penn A19ABC electric thermostats are for 
applications where a closed circuit is required 
for either a rise or fail in temperature. Models 
with 100 to 240F (37 to HOC) range are for ap- 
plications where rapid water temperature changes 
occur; such changes occur, for excinple, in small 
fast-acting boilers in hot water heating systems. 
The liquid-filled temperature elements measure 
the slightest temperature change to assure rapid 
response to changes in the controlled variable. 

These line voltage controls have single-pole, 
double-throw, snap-acting switches. The SPOT 
contact unit has color coded terminals, see 
Fig. 3. They have an adjustable differential and 
a range adjustment knob. 

Mounting 

The separable wells screw directly into a top 
or side tapping of a boiler or domestic hot water 
storage tank. 

Installation 

1. Drain the system to a level below tapping. 

2. Remove separable well from the control by 
loosening set screws in the hex nut. 

3. Place a small amount of pipe dope on the 
well threads to prevent leakage. 

4. Turn well securely into the boiler tapping. 
CAUTION; Be sure that unobstructed depth 



Fig. I: Well Immersion Control for 
Direct Mounting 


is sufficient so well will not make metal-to- 
metal contact. The well must be completely 
submerged; avoid mounting where it might 
be partially above the operating liquid level 
or surrounded by an air pocket. 

5. insert the bulb into well applying a firm pres- 
■ sure to be sure the bulb is at bottom of well. 
Tighten the set screws. 

a. On remote bulb models, remove bushing 
from the separable well. Insert bulb into 
well. Slide bushing over capillary and 
push into well. Tighten set screws. 

The remote bulb controls are mounted directly 
to a flat surface with screws through holes in 
back of case. 


or: 

OF 


'iNATj PAGE IS 
PCKjR QUALii'Y 



Specifications 




Fig. 2: Control with Remote Bulb Showing Well 
Assembly and 1/2" MPT Packing Nut. 


Parm-Baao Product 
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CODE NUMBER 

AI9ABC*I 1 

AI9ABC-I2 

AI9ABC-40 

kangb 

100 TO 240F 
(37 TO HOC) 

100 TO 240F 
(37 TO 1 IOC) 

30 TO IlOF 
(-1 TO 43C) 

DIFFERENTIAL (ADJ.) 

6 TO 2HF 
(3 TO 130 

oo 

3.1/2 TO I4F 
(1.6 T0 6.6C) 

MAXIMUM ALLOWABLE 
BULB TEMPERATURE 

290F 

(M3C) 

290 F 
(1430 

HOF 

{60C1 

MOUNTING 

DIRECT WELL 

immersion 

REMOTE WELL 
IMMERSION 

REMOTE BULB 
MOUNTING 

BULB AND 
ELEMENT 

NO CAP, 
.290" X 2.1/2- 
BULB 

6 FT. CAP. 
.290" X 2.1/2" 
BULB 

6 FT. CAP. 
3/8" X 5" 
BULB 

XtNO OF ACTION 

RED TO YELLOW CLOSES ON TEMPERATURE 
INCREASE and RED TO BLUE CLOSES ON 
TEMPERATURE DECREASE 

CONTACT UNIT 

SPOT, SNAP-ACTING 

CONDUIT OPENING 

COMBINATION KNOCKOUT FOR 1/2" OR 3/4" 
CONDUIT IN BOTTOM OF CASE 

CASE 

,%3 COLD ROLLED STEEL WITH GRAY BAKED 
ENAMEL FINISH 

COVER 

.025 COLD ROLLED STEEL WITH GRAY BAKED 
ENAMEL FINISH 


printed (N U.5.A, 




A19ABC 


Electrical Ratings 



Wiring 

All wiring should conform to the National F.lec- 
trical Code and local regulations. Wire as shown 
in Fig. 3. Red is the common terminal. CAUTION; 
Use No. 8-32 x 1/4" terminal screws. Longer 
terminal screws can interfere with switch mech- 
anism and damage the switch. 


YELLOW 



Rio to YiUOW 
CLOSES ON Tf MN 
iNCAEASf 

BLUE 

RED TO SLUE 
OPENS ON TEMP 
INCREASE 

COMMON 



Fig, 3; Diagram Showing Terminal Identification. 



Fig. 4: Interior View Showing Differential 
Adjusting Lever and Well Assembly Set Screws 


LIMIT STOP 



Fig. 5: Sliding Stop to Front of Control 
to Set High Limit Stop 

Adjustments 

Dial settings normally indicate the cutout set- 
ting. The controls are calibrated so the diai 
pointer indicates the temperature at which the red 
to blue contacts open on a rise in temperature. 

Rotate the adjusting knob to raise or lower both 
the cutout and cut-in settings. The controls 
have a differential scale plate with multipliers 
as shown, see Fig, 4, For example, when "iVlin.” 
differential is 6F°, then x 2 is 12F°, x 3 is 18F°, 
and X 4 is 24F°, the maximum differential pos- 
sible. The adjusting lever is set at the minimum 
differential stamped on the control. To adjust, 
move the lever to the differential required. 

High Limit Stop 

The high limit stop is an integral part of these 
controls and can be field adjusted. To set high 
limit stop, proceed as follows; 

1, Set dial to temperature at which stop is de- 
sired, 

2, Remove control cover. 

3, Slide dial stop to front of control (toward dial) 
against step behind dial, see Fig. 5. 

NOTE; Sometimes an exact setting is not pos- 
sible and the stop must be set to the closest 
cSe-p corresponding to the dial setting. 
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PEnnconTRDLs 

BRSO 


DIVISION OF JOHNSON SERVICE COMPANY 






types A19FBC, A28FA 

DUU BULB THEBMOSmTS 

(Singl* Stage and Two Stage) 


A 

A19, A28 

3643-C 

36431 


APPLICATION 

These dual bulb ehertnostats arc for outdoor reset con- 
trol of the heating medium. As the outdoor temperature 
decreases, the medium temperature is automatically in- 
creased by a predetermined amount. This maintains the 
selected balance between heating requirements and 
heating capacity. 

Thermostats arc offered with different ratios (the re- 
lationship between outdoor temperature chiinge to the 
resulting medium temperature change). This meets 
operating requirements for various types of hot water 
and forced warm air heating systems. 

FEATURES 

Dependability , . . snap-acting contacts in dust-tight 
enclosure. 

— Precision ‘‘repeat*' accuracy . . . unaffected by baro- 
metric pressure and cross ambient problems. 

— Concealed adjustment discourages unauthorized ad- 
justment changes. 

GENERAL DESCRIPTION 

Temperature sensing elements are of the solid charge 
(liquid filled) type. Temperature increase, at either of 
the two sensing elements, expands the liquid to move 
a diaphragm member at the instrument case. The dia- 
phragm movement directly operates an electrical switch 
through a constant load pivot mechanism. 

The Wo sensing elements arc integral parts of a com- 
mon thermal system. A temperature decrease at one 



Fig. 1 — FiUerlor vi«w of d«o! ' F!f. 2^ Interior of Typt A19FBC. 
bulb fhermoitaf with direct Im* Note »et point adjuitlng Krew 
merilon indoor bulb. ond dlfferentiol odjuitlng lever. 


sensing element necessitates a temperature increase at 
the other sensing element in order to maintain the same 
diaphragm or switch position. So, as the temperature 
at the outdoor sensing element decreases, an increase 
in temperature at the indoor sensing element must occur 
to balance the thermal system. The increase in medium 
temperature which occurs as outdoor temperature goes 
down is a function of the thermostat. 


ELECTRICAL RATINGS 


Motor Rating 
(A.C. Only) 

129 V. 

240V. 

Full Uod Amps. 

10.0 

4.0 

Locked Rotor Amps. 

90.0 

34.0 

1 Pilot Duty - 12SVA. Of 1 20/240 V. A.C. I 


SELECTION TABLE 


1 Product Number 

Reset 

Rotio t 

Type of 
Indoor Bulb 

Rulb Sii. 

Copillor 

y Lengdi 

1 Stoge 

2 Stoge 

Indoor 

Outdoor 

Indoor 

Outdoor 

A1SFBC-2 

A2SFA-2 

1:1 

Averaging 

yi»" . 14)4 ft. 

91^x314'’ 

W 

20* 

A19FBC-4 

A2BFA-4 

Liquid Immersion ♦ 
or Air 

H" H 3)4- 

B4-x3)4-** 

10* 

30* 

AlfFfiCO 

A2BFA-1 

i:m 

Averaging 

Vij" X 14)4 ft. 


10* 

20* 

AHFBC-4 

A2BFA-4 

Liquid Immersion ♦ 
or Air 

H- » 4V4- 

H-x4»i.-** 

10* 

30 

Amac-i 

A2BFA-3 

VM 

Averoging 

%>"x)4)4ft. 

X 2%'' 

10' 

20* 

AitnC'S 

A28FA-S 

Liquid Immersion 9 
or Air 

H" X 

W X 2H- *♦ 

10* 

30* 


t Outdoor chong* to m*dium chong*. 

For liquid Immortion, ipoeify Part No. FTG13A-600 Closed Tank Cdnnector or WEt1dA»602 Bulb Woll, 
99 Includei Part No. SHL10A-600 Weather Shield. 


SPECIFICATION TABLE 


Range 

Differentiol 

Moximuoi Temperoturo I 

1 Stage 

2 Stage 

Shipping 4) Storage 

Overrofi 

«0ta140^ F. 

'"""7io28°'>.'" 

(Adjustobl.) 

7° F. each stage (Fixed) 

2 to 7° F. Interstage (Adj.) 

)40» F. 

Tetot ol Indoor and outdoor bulb tom* 
porotoroe moBf not oxcood 3<X)^ F* 
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07 JC I 

JOHNSON CONTRM. 


DESIGN • MANUFACTUKE • INSTALLATION 



APPARATUS 

BULL.ETIN 


A.2000 


JOHNSON SERVICE COMPANY 

MILWAUKEE, WISCONSIN AND FRINCIFAL CITIES 


Johnson A-2000 Instrument Air System 

% thru 1*^ h p .V,, 


The Johnson A-2000 is a factory assembled, 
complete instrument air supply unit. It con- 
sists of an air compressor, aftercooler, air 
filter, drain trap, single air pressure reduc- 
ing station, pressure switch, and optional 
safety devices all mounted within a vented 
metal housing. Sizes from 1,^4 through 1-1/2 
hp are available. A 30 gallon ASME approved 
air tank and the starter switch are mounted 
on top of the housing. The entire unit is 
completely factory wired and piped with all 
air outlet and drain connections accessible 
at the outside of the cabinet. Foisi leveling 
legs and two rigging hooks are prcvided. 

An aftercooler bypass, recommended for all 
aftercooler installations, is provided with 
this unit. The bypass is manually operated, 
and is used in case the aftercooler is to be 
removed for service. An interlock is provided 
between the compressor and the aftercooler 
to prevent the compressor from starting with- 
out running the aftercooler; it will also keep 
the aftercooler runnir after the air com- 
pressor has been stopped. 

An unloading feature on 1/2 thru 1-1/2 hp 
compressors assures loadless starting. Oil 
entrainment is minimized with the use of 
side sealer piston rings, low compressor 
speeds which keep head temperature at a re- 
duced level and the high flash point of the 
special lubricating oil. An oil dip stick, con- 
veniently located on all models, makes it 
easy to check for proper oil level. If oil is 
to' be added or changed, drains and filler 
ports are also conveniently located. 



Snap acting DPST pressure switches, fac- 
tory calibrated to close at 70 psi and open 
at 90 psi, are provided on all models; models 
1/2 thru 1-1/2 hp are furnished with an un- 
loader feature, A pop safety valve on each 
model is factory set at 110 psi. 

The mounting base on all models has a V- 
belt tension adjustment to aid in maintaining 
proper compressor and motor alignment while 
adjusting the tension. 

Clean air is assured by minimizing oil en- 
trainment and by using a 10 micron intake 
filter with a replaceable cartridge. Long life 
of the check valve is assured by using a 
coiled discharge line from the compressor to 
reduce the operating temperature. 


MODEL 

HP 

COMP. 

RPM 

CFM 
@80 psi 

NUMBER OF 
CONTROL UNITS * 

NET 

WEIGHT (LBS.) 

A-2025 

‘4 

625 

0.82 

47 

390 

A-2050 


470 

1.50 

86 

425 

A-2075 

Vi 

620 

2.68 

154 

425 

A-2100 

1 

520 

3.40 

196 

440 

A-2150 

VA 

720 

4.70 

270 

445 


* Based on 50% running lime. 


PRINTED IN U.S. A. 
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A*2000 


APPARATUS 

BULLETIN 


JOHNSON CONTROL 

DESIGN • MANUFACTURE • INSTALLATION 



JOHNSON SERVICE COMPANY 

MILWAUKEE, WISCONSIN AND fRINCIFAL CITIES 


All components of the A-2000 are completely 
accessible by removing the front or back 
panel. Four thumb screws are used to hold 
the panels in place. The components are 
placed within the enclosure so that any 
necessary repairs or replacements can easily 
be made. An additional air pressure reducing 
station can be field installed, within the 
housing, for dual pressure systems. 


All motors are 40C ° rise, NE.MA, B, L or N 
design, continuous duty, and are available 
for 115 and 230 volt 60 Hz single phase or 
208/220/440 volt 60 Hz three phase opera- 
tion. The 1/4 and 1/2 hp motors are factory 
wired for 115 volts, but may be field rewired 
for 230volts.The 3/4, 1, and 1-1/2 hp single 
phase motors are factory wired for 230 volts 
and may be field rewired for 120 volts. All 
three phase motors are factory wired for 
208/220 volts, and may be field rewired for 
440 volts operation. In all cases, wiring 
diagrams are conveniently provided on the 
tank. Follow the instructions on each motor 
when changing motor voltages. Single phase 
motors have built-in overload protection and 
a DPST disconnect switch. Three phase 
motors have a manual starter and require 


overload heaters that must be furnished lo- 
cally. 

Two alarm lights are available, both with the 
press-to-test feature, to immediately indicate 
a malfunction, if one should occur. One 
alarm will be actuated if the automatic drain 
fails to function. The other alarm will be 
actuated by a high temperature therinost.at 
mounted on the drain leg of the heat ex- 
changer. The alarm light will be energized 
whenever the aftercooler is not running, or 
when the temperature of the drain leg rises 
to approximately 65F. 

Mounting 

The A-2000 is designed as a free-standing 
unit. Two rigging hooks are provided at the 
top of the unit to facilitate movement; hand 
holes are provided in both side panels and 
should be used when moving the unit, after 
removing it from the case. Leveling legs are 
provided on all four corners to level the unit 
in each direction; when the A-2000 is prop- 
erly leveled, it does not require floor an- 
chors. Adequate space should be left on all 
sides of the unit for service and maintenance 
and to assure free air circulation over the 
components. Space must be allowed for pip- 
ing the unit to the instrument piping. 


ELECTRICAL RATINGS 

Maximum NEC Full Load & Locked Rotor Current for 
A.C. Motors (Amperes)"* 


AIR 

COMP* 

HP 

RATING 

SINGLE PHASE 

THREE PHASE | 

I15V 

230V 

208 V 

220V 

440V 

FULL 

LOAD 

LOCKED 

ROTOR 

FULL 

LOAD 

LOCKED 

ROTOR 

FULL 

LOAD 

LOCKED 

ROTOR 

FULL 

LOAD 

LOCKED 

ROTOR 

FULL 

LOAD 

LOCKED 

ROTOR 

v. 

5.8 

29 

2.9 

15 

1.2 

7,5 

1.1 

6.0 

.55 

3.0 

‘/a 

9.8 

58.8 

4.9 

29.4 

2,1 

12.7 

2 

12 

1 

6 

% 

13.8 

82.8 

6.9 

41.4 

3 

17.8 

2.8 

Ui.8 

1.4 

8.4 

1 

16 

96 

8.0 

48 

3.7 

22 

3.5 

21 

1.8 

10.8 

1*4 

20 

120 

11 

60 

5.3 

31 

5 

30 

2.5 

15 


Maximum Possible Motor Amperage recognized by National Electrical Code. 



APPARATUS 

BULUBTIN 


A-2000 


JOHNSON CONTROL JOHNSON SERVICE COMPANY 


DESIGN • MANUFACTURE • INSTALLATION 


* MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES 




mi H 

j*'***} COHD uCTOR cord 



( Motd« 


MCnuRC tltC'fRiC 
SWITCH 


Wiring Diagram for Single-Phase 
Connections Less Safety Devices 


I « 1 » i *!" 

1.1 ,il 

f ItlTi I i 


ceNDu^TDR CDRO 




igg 

HMtssuRi: tttctpric 

SWit^qm 



Wiring Diagram for Three-Phase 
Connections Less Safety Devices 


Dimensions 


^SINGLE PRESSURE 
OUTLET 3/e'^O D -x 
COMP CONN, \ 


DUAL PRESSURE 
OUTLET KNOCKOUT \ 


HAND HOLES . 
(BOTH SIDES) 




, lO CJ T W 
::: fp -ki ^ 


TTrirTTn-i 



9-11/16-^ 

11-5/8——^ 

- 12-7/8 " -”-H 

13" — 

“13-15/16'' 

^19-5/8" 

2I'U 




RFCOMMENPfcD 
CONDUIT CONNECTION 
LOCATION 


TANK DRAIN 
1/4" on COMP 
CONN'-XTION 


^FORIHP BM/2HP 

1-3/8 "Dl A 
REMOTE ( 

^AIR INTAKE 
KNOCKOUTS 

^POR 1/4 HP a i/2 'P 

^3/0"OO COMP CONN 
^AFTER cooler 
TRAP DRAIN 

^1/4" DRAIN COCK 
r-AFTERCOOlER 
SLUDGE DRAIN 


1/4" OD TUBING 
-INLINE FILTER 
DRAIN 


H- ’ ■ • ■ * 58-7/0'!- 

NOTE: 3FI Cl EARANCE REQUIRED IN FRONT OF UNIT, 18"ON ALLSIDES, 
LEVELING LEGS HAVE 7/8"ADJUSTMENT. 

# FITTINGS PACKAGED INSIDE CABINET. 

REMOVE AND INSTALL AS DIRECTED, 
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Product Data — Catalog Section C 
Issue Date S7J4 Series 2220 



Jolmton Conlrolt, Inc. 

$07 B Michigan Stratt C.2220 

ax« High-LAW PrAMUIW SAlACtOr 


The C-2220 High-Low Pressure Selector, Fig. 1, 
is a pneumatic device that selects and transmits 
the highest and lowest control pressure signals 
from a group of thermostats or controllers. The 
selector is avaiiable in either master or slave 
modules for use with high volume (relay) and low 
volume (non-relay) thermostats or controllers. 
One master and as many as 19 slaves can be 
combined in a singie selector for up to 20 zones 
of high-low pressure selection. A combination of 
high and low volume modules can also be used 
in the same seiector for applications involving 
both high and low volume thermostats. In all 
cases however, the appropriate C-2220 module 
must be chosen for proper operation with the 
corresponding type of thermostat or controller. 
Low volume C-2220 modules are furnished with 
integral restrictors that provide restricted supply 
air pressure to their associated thermostats. 


Fig. 1: C-2220 
Selector on 
C-2220-5 
Mounting Base 



Operation 

Figure 2 shows an internal view of a 3-zone 
selector for a low volume application. Each 
C-2220 module contains a high and a low signal 
repeater. When modules are coupled together to 



form the selector, the high signal repeaters are 
connected in series and the low signal repeaters 
are connected in parallel. These interconnections 
form the high and low signal selectors. 


Specifications 


PRODUCT 

C-2220 HIGH-LOW PRESSURE SELECTOR 

MODELS 

C-2220- 1 

MASTER MODULE FOR LOW VOLUME CONTROLLER INPUT 


SLAVE MODULE FOR LOW VOLUME CONTROLLER INPUT 

C-2220-3 

MASTER MODULE FOR HIGH VOLUME CONTROLLER INPUT 

C-2220-4 

SLAVE MODULE FOR HIGH VOLUME CONTROLLER INPUT 

SIGNAL 

LIMITS 

OUTPUT 

1 TO 19 psig (7 TO 135 kPa) g 25 SCIM (25 dm Vh) 

INPUT 

OTO 25 psig(OTO 175 kPa) 

AIR 

CONSUMPTION 

C-2220- 1 

60 SCIM (60dmVh) 

C-2220-2 

20 SCIM (20 dmVh) 

C-2220-3 

40 SCIM (40 dmVh) 

C-2220-4 

OSCIM(OdmVh) 

OUTPUT CAPACITY 
(MASTER MODULES ONLY) 

25 SCIM (25 dm Vh) EACH (HIGH AND LOW) 

SUPPLY PRESSURE 

20 psig (140 kPa); 25 psig (175 kPa) MAXIMUM 

MATERIAL 

POLYSULPONE PLASTIC 

AIR CONNECTIONS 

BARBED FITTINGS FOR 1/4 IN. O.D. POLYTUBING 

AMBIENT TEMP. LIMITS 

OTO I25F (-18 TO 52C) 

ACCESSORY 
(ORDER SEPARATELY) 

c-2220-5 MOUNTING BASE KIT FOR 1 MASTER AND 
UP TO 5 SLAVES 


PRINTED IN U.S.A. 
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C-2220 


Through the use of the C>2220 high-low pressure 
selector, heating and cooling are delivered to 
the zones with the greatest demand. Heating cool 
air or cooling heated air, which may occur in 
double-duct and multizone systems, is minimized. 


plugs are used with the small screws to block 
off the “supply” and “low signal" receptacles 
of the last slave module. These plugs can be 
easily removed and replaced if the number of 
modules is expanded at a later time, 


(• 


Mounting 

C-2220 modules are assembled by pressing the 
three parallel barbed fittings of the first slave 
module into the parallel recvptacles of the 
master module. Slave modules likewise have 
receptacles to accept the barbed fittings of 
succeeding slave modules. Up to 19 slaves can 
be interconnected in this manner, providing a 
maximum capacity selector of 20 zones. 

Master C-2220 modules are furnished with an 
externally connected air filter, two vinyl plugs 
and two small round head screws. The filter is 
connected into the supply air line and the vinyl 


T*4004 

THTWIiOgTAT 




Fig. 4: Typical High Volume Controller 
Application for Multizone System 


Two 5/32" holes are provided in each C-2220 
module for base mounting with #6 sheet metal 
screws. To anchor a selector to a rigid flat 
surface, it is generally necessary to secure 
only the master, every second slave and the 
final slave module. Refer to Fig. 3 for dimen- 
sions and tubing connection identifications. 

Accessory 

A mounting base kit is available which contains 
a channel to support one master and up to five 
slaves. This kit can be used to provide a rigid 
flat surface for an installation where such a sur- 
face is not readily accessible or where pre- 
fabricated mounting is desirable. 


ALLOW 3-l/e“<90fTtm)r0« 
FILTER MOUNTING 




Fig. 5: Typical Low Volume Controller 
Application for Multizone System 
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C-S226 

Pneumatic Signal Tranamlttar 


The Johnson C-5226 Signal Transmitter (Fig, 1) 
is a multipurpose pressure operated repeater/ 
selector. In application, the C-5226 is used to 
repeat pneumatic transmission signals (Fig. 3) 
or to select the higher (Fig. 4) or lower (Fig. 5) 
of two pneumatic signal levels directly from the 
output of a controller. 

The C-5226 Signal Transmitter operates at a 1:1 
ratio to compensate for pressure drops and time 
lags inherent in long pneumatic transmission 
lines. Due to the minimum hysterisis character- 
istic, it will accurately reproduce the output of 
a pneumatic transmitter. It will provide additional 
capacity for a pneumatic transmitter with input 
to several T-9000 controllers. 

As shown in Figs. 4 and 5 respectively, several 
C-5226 Signal Transmitters can be connected in 
series to transmit the highest of several pilot 
pressures or in parallel to transmit the lowest 
of several pilot pressures. 



Fig. 2r C-5226 Dimensions 



Fig, I: C-5226 Signal Transmitter 


T-MtO 

tRANIhllTTCR 
IN HOT W6T8R 
OISCHARaC 



•C-S226 comp«ns3t«» for time lag and praaaura drcp 
from long tranamission lino. 

**C-5226 provides additional capacity for pneumatic 
transmitter. 

Fig. 3: C*5224 Used as a ^^epeater 


Specifications 


PRODUCT 

C-5226 SIGNAL TRANSMITTER 

ACTION 

PROPORTIONAL - DIRECT 

RATIO 

hi 

MOUNTING 

IN-LINE 

MAXIMUM PReSSURE 

25 psig 

AMBIENT TEMPERATURE 

AO TO I20F (5 TO 50C) 

^ — 1 

MATERIAL 

BODY 

POLYSULFONE PLASTIC 

DIAPHRAGM 

SILICONE RUBBER 

CONNECTIONS 

BARBED FITTINGS FOR l/'4" FLEXIBLE TUBING 

ACCESSORIES 

EXTERNAL RESTRICTOR .007“ (T-52I0-I00) OR 
.005" (T-4004-9) 


Performance specifications are nominal and are subject to 
accepted manufacturing tolerances and application variables. 
PRINTED IN U.a.A. 






c-sa26 


Installation 

The C'5226 Signal Transmitler is an in-line 
device; it is mounted directly in and supported 
by the flexible tubing connections. All con- 


nections are mode to 1/4" barbed fittings. Refer 
to Fig. 2 for dimensions and tubing connection 
identifications. 



^ TO controlled 

DEVICE 


.005 RESTRICTOR 


Fif» 4: MIgh Pressure Selector with 
C*5226 Transmitters Connected in Series 



T*40Q2 

Ti 


C-822E llONAL TRANSMITTER 




--•^EXHAUir 




OOr RESTRICTOR 


to CONTROLLED 
DEVICE 


Fig* S: Low Pressure Selector with 
C-5226 Transmitters Connected in Parallel 


Ri riNQ FOR ADOlTiONAL UNITS IE REO]^ 

r ~ MOO* rni 

I CONTROLLER U-pJ I 


1 EROM 

controller 


k ^ -V- 

.008“ IN-LINE 

restricter 


from A 

RELATOR .. 
” NON.RELAY 
CONTROaER 


liiGNAu 

TRANSMITTER 


n T-4004 
J ROOM n 


J ROOM THERMOSTAT 
(OR ANY NON-RELAY 
CONTROLLERS 

_T0 CONTROLLED 
^DEVICE 


'<005“ IN-LINE 
RESTRICTER # 


* Restrictor size depends on controller used. 

Fig. 6 \ C^5226 Used as a Low Pressure Selector 
when one of the Controllers is Non-relay 


RIWNO JgR ADDITIONAL UNI TS IF REQ D. 

I 

( FLOW K J 

CONTROLLER V 


FROM 

controller 


.007 IN-LINE 
RESTRICTER 


FROM A 
RELAY OR — 
“NON-RELAY 
CONTROLLER 


C-8226 

SIGNAL 

TRANSMITTER 


FLOW 

CONTROLLER 
(OR ANY NON-REUY 
CONTROLLER) 

_T0 CONTROLLED 
DEVICE 


00r”lN-LINE 
RESTRICTER # 


^Restrictor size depends on controller used. 

Fig, 7: C*-5226 Used as a High Pressure Selector 
when one of the Controllers is Non-relay 
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Issue Obte 47J4 Series 7351 



Johnson Controls. Inc 

PO BOKm 
MiiWiwK## Wt 


C-7351 
Tim* Control* 


The Johnson C-7351 Time Controls are designed 
for applications where automatic switching op- 
erations of electrical equipment is required on a 
daily or weekly basis. These time controls have 
C.S.A. approval and are Underwriters' Labora- 
tories, Inc. listed. 

Circuits are switched by trippers mounted at the 
desired time on the edge of the large rotating 
time dial. To set the correct time, simply rotate 
the dial clockwise until the correct time is in- 
dicated at the pointer. Trippers are color coded 



7 Day Model in Surface Mounted Case 



24 Hr. S.P.D.T. Model 

for positive identification; silver "On” and black 
"Off". The dial is marked with "Morning”, "After- 
noon", "Evening* , and "Night" segments. A 
manual trip mechanism allows the circuit to be 
transferred ahead of the automatic schedule with- 
out disturbing the rest of the schedule. 

Contacts are made of cadmium alloy for long life 
and are rated for 40 amps, non-inductive per pole 
at 120, 208-240 or 277 volts; 690 VA pilot duty 
or 1 hp for 1 pole only. Connections are made at 
convenient terminals. The clock mechanism is 
powered by a 120 volt 60 Hz synchronous motor. 
Ambient temperature limits are -40F (-40C) to 
248F (120C). 

One 7-day and two 24-hour models are available. 
The 7-day model is available with an electrically 


CODE NO, 
C-73SI 

MODEL 

CONTACTS* 

TRIPPERS 

FURNISHED 

MINIMUM 

INTERVAL 

CLOCK 

MOTOR 

CASE 

FEATURES 







MOVEMENT 

ONLY 



7 DAY 

4 POLE 

7 ON 

3 HR, 

120 V 

SURFACE 


-3 

(2 N.O. - 2 N.C.) 

7 OFF 

60 Hz 

MOVEMENT 

ONLY 

SPRING 

RESERVE 







SURFACE 

-5 

2A HR, 

4 POLE 

1 ON 
1 OFF 



MOVEMENT 

ONLY 

SKIP- A- DAY 
DEVICE 

-6 


(2 N.O. - 2 N.C.) 


SURFACE 

-9 

24 HR, 

S,P,D,T, 

1 ON 
1 OFF 

90 MIN, 





* Contacts rat^ <10 amps at 120V, non-inductive^ 


PRINTED IN U.S.A. 


1 CiA 































1 


C-73S1 


wound lO'hour spring reserve feature that will 
maintain switching schedules in case of a power 
failure. The spring is automatically rewound when 
power is restored, at the rate of 2 hours for each 
one hour of power failure. 

The 24*hour, 4-pole model is furnished with a 
skip-a-day feature that allows up to 6 days to be 
skipped from the daily switching schedule. Days 
are skipped by inserting pins in the skip-a-day 
device for the desired dayfs). 

Three bridges are supplied with the 7-day and 
24-hour, 4-pole models, and are used to provide 


the variou*^ switching arrangements shown. 

Mounting 

All time controls are available in surface mount- 
ed, grey crinkle finish, compact cases with 
latches, or movement only for mounting in M-8000 
control cabinets. Flush mounted cases are avail- 
able for 7-day and 24-hour, 4-pole models. A 
mounting bracket is available for mounting the 
movement only. All movements snap into the 
cases and mounting brackets, no tools are re- 
quired. Cases have 1/2 in. and 3/4 in. conduit 
knockouts. 


Typical Wiring Diagrams 



4 Pole Model; D.P.S.T, 3 Wire 
with 1 20 Volt Motor 



4 Pole Modii; Double Bre%>< Two Loads - 
One Load “OPf ’’ When Other Load "ON." 
Common Motor Voltage 



S.P.D.T. Model: Controlling Two Loads. 
Common Motor Voltage 



4 Pole Model: D.P.D.T. One Side of Line 
Common to Switches and Motor 


i CONTACTI IHO«N WITH HAND TBIP LEV? ft IN Of P POIITIOW . 


i.<r L [L 




LOAO I 


LM0 7 


4A^ C 
LOAP 3 

J tOApA 

MNE 4 ^ 


] 1 ' 
LINE VOLliwE 


4 Pok Model: Four Loads Controlled 
Two Switched as Two Switched "*OFF,'' 

Alt Loads Have Separate Voltages 
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uimensions 




Indoor-Outdoor Case for 4 Polo Hodols 
With Spring Roserve 



Cato for 4 Polo No^'Sili Without 
Spring Rotorvo 



Cato for S.P.D.T. Model 
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Johnson Controls* Inc. 

507 E Michigan Street 
PO Box 423 
MiiwauKee Wi 5320i 


C-7510 Optimail Start Controllar 
for Pnoumatic Night Satback 
Tomporatura Control Systom 


The C-7510 Optimal Start Controller is a pneu- 
matic-electric device designed to be used with 
a pneumatic night setback and morning warm-up 
system of controlling building temperatures. It 
automatically delays the morning start-up of 
heating and ventilating systems until they are 
actually needed for proper conditioning of a 
space ,.<ior to occupancy. Significant energy 
savings can result from optimal heating start-up. 
Energy savings include both heating fuel and 
electrical energy used to operate the ventilating 
equipment. 

The C-7510 is designed for use with a 7-day 
programmable clock* (C-7351) and 100F° span, 
-20 to 80F range pneumatic temperature trans- 
mitter (T-5210). 

*lf an existing system 7-day clock is used; 

1. Clock must have full 7-day programming ca- 
pability. 

2. Clock must have available at least one pair 
of dry contacts. 

3. Clock must already be in use for the HVAC 
day-night control and be compatible with the 
C-7SI0 program time schedule. 

4. If all conditions (I, 2 and 3 above) do not 
exist, a separate 7-day clock must be provided. 

Operation 

The C-7510 has a toggle switch provision for 
selection of either manual or automatic mode. 
When set on automatic, the C-7510 controls the 
morning start-up of heatiag and ventilating sys- 
tems through the operation of its heating start 
switch and damper switch respectively. Two, 





Fig. I: C-7510 Optimal Start Controller 


in:'3pendently adjustable, cams that rotate on 
tile same 24 hr clock shaft, provide a daily se- 
quence for activation of the two 120 volt switch- 
es. The external 7-day clock sequences the 
night cycie operation of the system and a single 
dry pair of contacts in the clock programs the 
C-7510 for morning warm-up control and day 
cycle operation. 

The damper switch has a direct mechanical 
linkage to the damper cam so that its contacts 
will transfer at the same time each day to open 
the outside air dampers to admit fresii air into 
the building in accordance with the system 
schedule. The heating start switch is mechani- 
caliy iinked to the “U" factor cam which affects 


Specifications 


PRODUCT 

c-7510 OPTIMAL START CONTROLLER 

OPERATING VOLTAGE 
(SYNCHRONOUS CLOCK) 

C-75I0-I 

120 VOLTS ± IO%* 60 Hz 

C-7510-2 

120 VOLTS ± 10%, so Hz 

FACTOR SET POINT RANGE 

0.10 TO 0.30 BTU/HR FT’ F" 
(0.60 TO 2.0 W/m’ C") 

MAXIMUM OUTPUT LOAD (RESISTIVE) 

5 AMPERES, 120 VOLTS A.C. 

AMttlENT TEMPERATURE LIMITS 

0 TO I30F (-18 TO 54C) 

ACCESSORIES 
(ORDER SEPARATELY) 

EXTERNAL PROGRAMMABLE 7-DAY CLOCK 

OUTSIDE AIR TEMPERATURE TRANSMITTER 
WITH lOOF® SPAN 


PRINTED IN U.S.A. 
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the system start-up time. This start-up time is 
controlled by the optimal start mechanism which 
is under the influence of two independent factors, 
the outside air temperature and the building "U” 
factor (heat transfer coefficient). This mecha- 
nism essentially compares a variable outside 
temperatui’e factor to a fixed building "U" factor 
and causes a delay in the morning start-up of 
the heating equipment. The curve of Fig. 2 
illustrates a typical delay schedule provided by 
the optimal start-time mechanism. As shown in 
the curve, as the temperature approaches 60F, 
a shorter lead time is required for morning start- 
up of the heating equipment. The maximum lead 
time for any morning warm-up schedule will not 
exceed 4 hours. This lead time is set on the 
external 7-day program clock by placing the 
“ON" tripper 4 hours ahead of the occupancy 
time. 



-10 -I A 10 J6 2J 27 


OA TEMPERATURE 

Fig. 2 


“U" Factor 

The building “U" factor is determined by the 
exterior wall construction and is defined as the 
amount of heat energy (Btu/ft^hr F") transferred 
thru the wall. In most recently constructed 
buildings, the wall “U" factor is part of the 
building specification and may be used in de- 
termining the C-7510 “U" factor set point. If 
the “U" factor is not available, Chart I may 
be used as a starting point in making the “U" 
factor determination. The “U" factors listed 
in the chart for all masonry walls can be used 
directly as the C-7510 set point. “U" factors 
for metal curtain walls must be adjusted before 
the actual set point setting is selected. Metal 
walls have little heat capacity and therefore 
require less warm-up time. On metai walls, the 
warm-up lead time can safely be reduced to as 
low as 2 hours before occupancy, while still 
maintaining proper warm-up conditioning, since 
a wall with a low heat capacity will warm-up to 
a steady-state heat transfer condition sooner 
than a wall with a high heat capacity. For ali 
metal walls, the “U" factor values listed in 
the chart should be decreased by 0.03 when the 
set point value is selected. 

Example 1 

A particular building has an exterior wall made 
of 4 in. face brick, 4 in. light weight concrete 
block and 1 in. of insulation. From the chart, 
this buiiding would have a “U" factor of 0,15. 
Because these walls are masonry, the value 


CHART I 


External 

Wall 


Masonry 



Typical Building Materials 


A in. face brick 


4 in. face brick 


4 in. face brick I in. insulation 


8 in. h.w, tconc« block 


4 in. h.w. fconc. block 


4 In. face brick 


Metal curtain walls with 3 in. insulation 


Metal curtain walls with 2 in. insulation 


Metal curtain walls with I in. insulation 


2 in. insulation 


3/4 in. Insulation 


I in, insulation 


I in. insulation 


3/4 in. air space 


4 in. common block 


6 in. I.w. fconc. block 


4 In. I.w. fconc, block 


3/4 in, gypsum board 


4 In. I ,w. fconc, block 


FA CTOR* 
Btu 

hr ft ^ F 



♦These values taken from Chapter 22 of 1972 ASHRAE Fundamentals Handbook pp, 426-429. They are to 
be considered as starting point figures only. Several readjustments may be necessary to exactly match 
the C-7510 to the building. factor is also discussed in Chapter 20 of this handbook. 

fh.w. = heavy weight and I.w. = light weight 
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listed in the chart can be used directly in tnak^og 
the C-7510 set point setting. Since the 
is provided with the ‘'U” factor factory rosi- 
tioned at 0.15, no additional change in set pv;iv 
would be required. The curve of Fig. 2 de- 
scribes the C-7510 morning warm-up schedule 
for the building in this example. 


or 1/4 in. O.D. polytubing. All wiring connec- 
tions are made to an 8-position screw-type ter- 
minal strip. Caution: When routing the wiring 
thru the top of the unit, be sure to keep away 
from the moving parts of the timing mechanism. 
All wiring must be in accordance with applicable 
electrical code requirements. 


Example 2 

A particular building has an exterior wall made 
of metal with 2 in. of insulation. From the chart 
this building would have a "U" factor of 0.13. 
To make the C-7510 set point adjustment, the 
0.13 value must be decreased by 0.03 to 0.10 
since the walls are metal curtain with little heat 
capacity. In addition, the 7-day program clock 
should be set for a maximum warm-up lead time 
of 2 hours. After the "U” factor set point is set, 
the heating start switch pressure must be check- 
ed (and adjusted if required) by following the 
procedures outlined in Installation Data C-7510-A. 

Installation (See Fig. 4) 

The C-7510 controller is enclosed in a 16 gauge 
steel box with wrap-around cover and can be 
wall or panel mounted with the four #8 screws 
and anchors supplied. Knockouts for 1/2 or 3/4 
in, conduit are provided in the top and bottom 
of the enclosure for wiring and tubing access. 
The outside temperature transmitter air line 
connection is made to a barbed fitting for 5/32 


•V FACTOR SETPOINT SELECTOR (SLIDER) 

NOTE: align RIGHT EDGE WITH DESIRED SETPOINT 


OCCUPANCY 
INDEX ARROW 


Factory Set-Up (See Fig. 3) 

The C-7510 controller is furnished with the “U" 
factor set point selector factory positioned at 
0.15 (right edge of the slider). The heating start 
switch is factory adjusted for a cutoff (warm-up 
lockout) pressure at 12.6 ± 0.3 psig. This 12.6 
psig pressure is produced by the -20 to 80F, 
temperature transmitter when the outside temper- 
ature reaches OOF, the temperature point at which 
no warm-up is required. The damper cam is 
factory set to energize the outside air damper 
solenoid air valve for full day cycle at the oc- 
cupancy time. The 24 hr dial on the C-7510 is 
factory positioned with an occupancy index at 
8:00 AM. 

If the C-7510 is used on an application which 
has the same “U” factor and occupancy condi- 
tions as described above, the only set-up re- 
quirements would be to make the electrical and 


OPTIMAL 
START 
MECHANISM 


HEATING 

START 

SWITCH 



24 HR TIME DIAL 
'U' FACTOR CAM 


DAMPER CAM 
DAMPER SWITCH 

OUTSIDE AIR TEMP 
TRANSMITTER 
INPUT AIR 
CONNECTION FOR 
5/32 OR 1/4 IN. 
O.D. PE TUBING 


8 -POSITION SCREW TERMINAL STRIP ■ 
(REMOVE PROTECTOR FOR WIRING ACCESS) 

Fig. 3 



Fig. 4 
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I 


pressure connections, to set the external 7-day 
program clock "ON’* tripper to 4:00 AM (the 
maximum warm-up lead time) and to set the real 
time on the C-7510 24 hr clock. To set the real 
time, simply rotate the "U'' factor cam clock- 
wise to the corresponding time of day, i.e. if the 
C-7510 is set into operation at 9:00 in the 
morning, the arrow on the cam should be aligned 
with the 9 before N (noon) on the 24 hr time dial. 


Field Calibrations and Adjustments 

Numerous adjustments can be made on the C-7510 
unit to match the various field conditions as 
applicable. Adjustment procedures are detailed 
in the Installation Data bulletin C-7510-A. In- 
formation on the use of a different 100F° span 
outside air temperature transmitter with the 
C-7510 is also detailed in the irtstallation data 
bulletin. Additional information on building "U’’ 
factor determination can be found in the 1972 
ASHRAE Fundamentals Handbook. 


C-7SI0 Settings 
(Readjust as Required) 


Adjustment 

Factory Set 

Factor Setting 

0.15 

Occupancy Index 

8:00 AM 

Heating Start 
Switch 

Cutoff Pressure 

12.6 psig 
for -20 to 
80F Range 

Damper Cam Setting 

8:00 AM 


Iks- 1 c-7510 


<1 


3-l5pslg 

2H05KPO 


24 HR. 
O.A. 

DAMPER 

CAM 

r 


BELLOWS— fcJ I (•) 

•-T-* 24 HR 

I s'u' FAC. 

' -ICAM 

> [ heating 

USTART 
SWITCH 




o 


m 


I 




t 


DAMPER 

’SWITCH 


H3|4|5|6meT^ 


N- 

HOT* 


120 VOLTS 
50/60 Hz, 




G> 


<2)t-5502 


GRN 


.□[lEI] 

BUt-5210 


-20 TO 80 F 
OR 

OTOIOOF 


lEPV- 




V-24 

C 

NO 



(jT-4502 

SO TO 

■ ‘ —►CONTROLLED 
DEVICE 


DAY-I5psig NtGHT-20psig 
105 kPa 140 kPa 


ALTERNATE METHOD 


^ T-4002 


WIRE TO FAN ] 
(■ MOTOR STARTEffi 


lit 


Ie^ 


r 


NC A-/-N0 



ii^aei 

HUB 



I 




DAY-Opsig 


NIGHT-20psig ) 
l40kPo 1 


FAN MOTOR STARTER „ 
AUXILIARY CONTACTS/ 



PRIMARY METHOD 
RET 


% ^^N NIGHT CONDITION 




C-7351 FROM EXH 
CONTROLLER 



Figo 5; Typical C-7510 ApplicaJon 
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D-2S1 

Pneumatic Piston Damper Actuator 
No. 2 A No. 3 


D-261 Pneumatic Piston Damper 
Actuators are used to accurately 
position dampers in response to 
the output signals of pneumatic 
controllers. Two models are 
available in this series that vary in 
stroke and positioning power. 
Both models are completely 
enclosed in sturdy housings to 
protect them against dirt and 
damage. Adjustable external stops 
are provided to limit the stroke of 
the actuator in either direction. 
Note; These stops must be 
properly adjusted to prevent over- 
extension of the shaft so as not to 


exceed the physical rotation limits 
of the damper. The D-251 No. 3 
actuator Is available with or 
without a factory mounted D-9502 
Positioner. 

Operation 

Air pressure from the pneumatic 
controller is applied to the 
synthetic elastomer diaphragm 
which moves the piston against 
the opposing spring force. The 
stroke of the actuator is 
proportional to the air pressure 
from the controller, within the 
spring range. When the air 


Tabla 1: D-251 Actuator Force Values 
20 PSIG (140 kPa) Supply 




Nomlnsl Spring Rsngte In 

AotuBtor 

Stroks 

9 lo 7 

8 to 10 

• 10 19 

No. 

21 lo 49 

95 lo 70 

69 to M ‘ 





Power 

364 

162“ 

26 

196 


125* 

67 

2 

Rtium 

64 

37 

14 

224 


62 

100 


Power 

81.1 

04 

43.7 


361 

276 

104’ 

9 

Reium 

m 

31 2 

499 


63 

139 

222 



Typical D-2S1 Actuator 

pressure Is decreased, the spring 
returns the actuator shaft to a 
position where the spring force 
and air pressure on the diaphragm 
are balanced. 

Mounting 

D-251 actuators can be mounted 
in any position to operate 
normally open or normally closed 
dampers. Various mounting 
arrangements, brackets and 
linkages are available. Type "F" 
mounting is used for attaching the 
actuator to the damper frame. 
Type "W" is for attaching the 
actuator to a wail or duct: type “W 
Short" is used where the mounting 
area is limited. 


Material* 


Body 

Diaphragm 


Air Connection 


Ambient Temp. LImIte 


Accesiorles 
(Order Separately) 


Specifications 


Product 

D-251 Pneumatic Piston Damper Actuators 

Models 

D-251 No. 2 

D-251 No. 3 

Strokes 

2-1/8 in. (54 mm) 

2-3/4 in. (70 mm) 

Effective Dlephregm Arecs 

2.8 Sq. In. (18 cm2) 

6.24 Sq. In. (40 cm2) 

Spring Ranges (Nominal) 

5 to 10 PSIG (35 to 70 kPa) 
8 to 13 PSIG (65 to 90 kPa) 

3 to 7 PSIG (21 to 49 kPa) 
6 to 10 PSIG 35 tc 70 kPa 
8 to 13 PSIG 65 to 90 kPa) 

Control Air Pressure 

25 PSIG (175 kPa) Maximum 


Positioner (b-9502 
Factory Inatallad) 

Available Only on D-251 No. 3 



Die Cast Aluminum 

Synthetic elastomer 


Barbed Fitting for 5/32 or 1/4 In. O. D. Polytubing 


-20 to 150F (-29 to 66C) 


Mounting Brackets and Linkages 


ORIGIN.^. PAGE IS 
OF POOR (.illAUTVi 
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viohnton Controls. Inc. 

P-7221 

Street 

C Boh 423 

M ♦wauHee W* 5320' 

Prossuro Eloctric Switch 


The Johnson F'7221 Pressure Klectric Switch 
is designed for applic’ations where a pneumatic 
controller is used to actuate an electric device. 
The instrument is Underwriters’ Laboratories, 
Inc. listed an<l has a SPOT .switch that is snap 
acting, assuring quick make and break contact. 

Operation 

The P-7221 switch contact unit has color 
coded terminals: the common terminal is red; 
the red to yellow terminals close on a rise 
in pressure; and the red to blue terminals 
open on a rise in pre.ssure. A vi.sible calibra- 
tion scale Indicates the pressure at which the 
switch will operate on a rise in pressure. 

Adjustments 

The range setting can be adjusted without 
removing the cover. The range adjusting screw, 
located at the bottom of the switch, can be 
turned with either a screwdriver or a 'i" 
wrench. When the range is adjusted the 
differential will change. 

The differential is adjustable between 2 and 
6 psi by an adjusting screw located inside the 
case. Adjustment is made with ah .Allen wrench 
and should be made by trained personnel only. 
At the high end of the operating range the 
differential will be appro-ximately 2.5 greater 
than mid-range and approximately 25 % le.ss at 
the low end of the operating range. 

NOTE: The differential should be checked if 
the switch is adjusted to the extreme end of 
the operating range. 



BLUE 


YELLOW 


RED 


Fig. 2: Interior View of P-7221 Pressure Electric 
Switch. Note Differential Adjusting Screw 



Fig. 1: P-722 1 Pressure Electric Switch. Note Range 
Screw 

.Mavimum Differential: To obtain maximum 
differential, turn the differential screw counter- 
clockwise until the operating lever will remain 
in the rai.setl position when no pressure is ap- 
plied to the unit, NOTE: Trip lever mm's! be 
raised manually. Turn the adjusting screw 
m turns more. 

Minimum Differential: To obtain minimum 
differential, turn the adjusting screw clockwise 
until it becomes snug, then turn it coun- 
terclockwise one turn. This will give a mini- 
mum differential of approximately 2 psi. 

The P-7221 should never he operated with 
the differential adjusting screw turned in 
so far that it w ill clamp dow n the operating 
lever. This will damage the unit. 


Specifications 


MoiIpI 

P*7221 Pressure Electric ^?witch 

Action 

Single Pole Double Throw 

Range 

3 to 20 psi 

Diflfercniial 

Adjustaiile lietween 2 and 6 psi 

Pressure Connector 

1/8" F.P.T. 

Conduit Connection 

One 1/2" conduit opening 

Mounting 

Bracket furnished. Attaches to 
surface in any position 

Ambient 'lemp. Umlis 

32 to 140F (0 10 60(;). 


Electrical Ratings 


Motor Rating 

120 V. 

208 V. 

240 V. 

277 V. 

A.C. Full Load Amps, 

16.0 

9.2 

8.0 

— 

A.C. Locked Rotor Amps. 

96.0 

55.2 

4B.0 

— 

Non Inductive Amps. 

16.0 

9.2 

8.0 

7.2 

Pilot Duty-125 V.A. at 24—277 V.A.C. 
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P-7221 


National Electrical Codes and local regulations, 
Be sure the instrument is not installed on 
equipment to handle loads in excess of the 
electrical ratings, 


DIMENSION DRAWINGS 



Printad in U.S.A. 


Mounting— 'Wiring 

The P>7221 can be mounted in any position 
using the mounting bracket furnished with 
the instrument. No internal wiring is required. 
All external wiring must conform to the 
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PRODUCT ' 
DAT/I^ 

P-8575 


JOHNSON P-8575 

DIFFERENTIAL PRESSURE CONTROLLER 

T!ie Johnson P-8575 Differential Pressure Con- 
troller is adaptable to a wide range of pressure 
differential control applications. Pneumatic feed- 
back, an integral part of the controller stabilizes 
the control point of the instrument by utilizing a 
portion of the output pressure. This prevents 
hunting at high sensitivities and provides higher 
accuracy at low sensitivities. Models are avail- 
able as either direct or reverse acting. A simple 
field change of pivot location can change the 
action of the instrument. 

Operation 

The differential element is composed of two 
metal bellows with opposing movements. As the 
two pressures are applied, one to each bellows, 
the actuating movement is transmitted to the 
control port lid through a system of levers. Out- 
put pressure changes in proportion to the control 
port movement. With pivots at “A" and "D", the 
instrument is direct acting and output pressure 
increases as the pressure differential increases. 


Specifications 


MODEL 

P-8575 DIFFERENTIAL PRESSURE CONTROLLER 

ACTION 

PROPORTIONAL - DIRECT OR REVERSE ACTING* 

OPERATING DIFFERENTIALS 

0 TO 90 psi, 0 TO 5.25 kp/cm^ 

DIAL RAr^GE 

0 TO ?.5 psi 

DIAL MARKINGS 

0 TO 25 psi IN 1 psi INCREMENTS 

DIAL GRADUATIONS 

4 TURNS EQUALS 100 psi DIFFERENTIAL 

SENSITIVITY 

ADJUSTABLE FROM 1/2 TO 20 psi/psi 

DIFFERENTIAL SET POINT 
ADJUSTMENT 

DIAL CONCEALED BENEATH COVER 

MATERIAL 

BODY 

DIE CAST ALUMINUM 

COVER 

DIE CAST ZINC 

FINISH 

BODY 

IRIDITE 

COVER 

SPRAYED SILVER 

MOUNTING 

SURFACE OR SEMI-FLUSH 

AMBIENT TEMPERATURE LIMITS 

-35 TO I50F (-37 TO 65C) 

AIR CONNECTIONS 

1/8" F.P.T. 

MAXIMUM SUPPLY PRESSURE 

25 ps ig 

ACCESSORIES ♦♦ 

GAGES, FITTINGS AND SEMI-FLUSH MOUNTING KIT 


* Th« pivots may be changed in the field if the opposite action is desired. 

** The D.A., 0 to 90 psi model is available with or without gages and fittings as 
standard equipment. On all other models, gages and fittings are accessory items. 



With the pivots at "B" and "C", the instrument 
is reverse acting and output pressure decreases 
as the pressure differential increases. The 
P-8575 is suppiied as a direct or reverse acting 
instrument. However, the pivots may be changed 
in the field if the opposite action is desired. 

Full movement of the bellows is obtained with a 
90 psi differential. The differential should not 


PRINTED IN U.S.A. 
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exceed 90 psi and the instfumsut should not be 
used for pressure applications in excess of 
?50 psig. 

A portion of the output pressure is fed back to 
the pneumatic feedback bellows within the in- 
strument to stabilize the control point and 
produce accurate control. This action also re- 
duces “hunting". 

The mechanical sensitivity of the instrument is 
set as high as possible. The sensitivity dial on 
the feedback bellows is so adjusted that feed- 
back is just sufficient to produce stable contiol 
over the entire range of the instrument. 


turPLY Aiff 



Counting 

The P-8575 should be mounted on a wall, column 
or panel at an accessible level. The higher of 
the two pressure inputs should be piped to the 
left side of the instrument and the lower pres- 
sure input should be piped to the righr side. 
Either the high or low input may be applied as 
the reference input, providing that the reference 
is respectively higher or lower than the low or 
high controlled medium. 
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JOHNSON R-130 

AIR PRESSURE REDUCING VALVE 


The Johnson R-130 Air Pressure Reducing Valve 
is designed for use on a compressed air system 
to reduce the primary air to a desired pressure. 
A relieving feature virill reduce the output pres- 
sure when the pressure setting is lowered. Ex- 
cessive pressure build-up in the regulated pres- 
sure system is also prevented. 

All sizes have two connections in the valve body 
which can be used for an output pressure gage 
or the optional mounting bracket. The output 
pressure setting is changed by turning the ad- 
justing screw on the top of the larger valves 
and the black top knob portion of the 1/8' valve; 
locknuts are provided on the larger valves; the 
1/8" model utilizes a lockring. 



3/8'‘, 1/2" and 3/4" 
Models 


Specifications 


PRODUCT 

R-130 

SIZES (F.PT.) 

1 /S’* 

3 '8" 

1 /2" 

3/4" 

CAPACITY (scfm) 

1 

25 

35 

60 

INPUT PRESSURE 

UPT0 400psi 

OUTPUT PRESSURE 

0 TO 50 psi ± 0.5 psi 

AMBIENT TEMPERATURE 
LIMITS 

3/8«', 1/2" AND 3/4" 

-40TOI50F 

1 /8" 

0 TO 1 50F 

MATERIAL 

body 

3/8". 1/2" AND 3 M" 

ZINC DIE CASTING 

1/8" 

BRASS 

TOP 

3/8" AND 1/2" 

ZINC DIE CASTING 

3/4" 

ALUMINUM DIE CASTING 

i /8" 

DELRIN 

FINISH 

3/8". 1/2" AND 3/4" 

MOSS GREEN ENAMEL 

1 /8" 

NATURAL MATERIAL 

MOUNTING 

IN-LINE, WITH MOUNTING BRACKET; OR 
PANEL MOUNTING FOR 1 /8" MODEL 


PRINTED IN U.S.A. 
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series T26 

LINt VOLTAGE THERMOSTAT 

Heating, Cooling, Combination Heating and Cooling 
Standard Duty and Heavy Duty 


APPLICATION 

These line voltage thermostats control ..eating, cooling, 
or year 'round nir conditioning units in commercial, in> 
dustrial or residential installations. Typical uses arc 
for unit •’raters, fan coils, blast coils, refrigerated storage 
rooms, electric heat, duct furnaces, greenhouses, etc. 
Models arc available with SPST or SPDT contact .iction 
and for standard duty (nominal i/i hpj 10 amps, non* 
inductive) or heavy duty (nominal I hp; 22 amps, non* 
inductive) applications. These thermostats are also 
suitable for low voltage applications. 

Where critical or high value products arc to be main- 
tained at a specific temperature, a single thermostat 
should not be applied to perform as botn an operating 
and a limit control. In these applications a separate limit 
control with alarm contacts should be wired to indicate 
when the limit control operates. 

For line voltage thermostats with integral selector switch* 
es refer to Series T22, Bulletin 3233. 

For low voltage thermostats refer to Series T51 and 
Y5l Bulletin iU4. 


FEATURES 



Fig 1 * - Sgrios T26 thgrmp$lot with horizontal focbplatg (loft) or 
vortical focipioto (right). 


- lindusud Pcnnbwitch contact unit — dependable, 
dust proof und field proven, 

- Separable mounting place allows easy mounting and 
wiring without removing thermostat cover. 

- - Switch mechanism and wiring terminals (^^8 .screws) 

go into switch box for safety and isolation of load 
from senjsing element. 


— Field adaptable to vertical/horizontal mounting and 
for knob, key or concealed adjustment. 


— Matching humidistut (Series W43A) is available, see 
Bulletin 3391, 


— Knob, key or concealed set point adjuster. 

— I.OW and high limit dial stop.s — concealed, adjustable 
throughout set point range. Can be set for locked 
dial. See Fig, 2, 

— Locking cover with Phillips— head screw.s is standard. 

— Close differential without need for anticipator, 

— Internal dual Celsius a*’ * fahrenheit scale is standard, 



FJg, 2 — Inferior of Scries T26. Note how olemont is wrapped aroynd 
inside of thermosfof for mpHimum sensitivity. Infegrat adjustable 
high and low limit stops. Tin 


GENERAL DESCRIPTION 

These thermostats are extremely versatile. Using different 
field-installable faceplates, combinations of (1) vertical/ 
hori/omal mounting, (2) knob, key or concealed adjust- 
ment and (3) with or without thermometer indication 
are possible. These thermostats have metal locking covers 
with Phillipsdiead screws to discourage umiuthorized 
tampering. The standard models are supplied with a 
faceplate installed for vertical mounting with knob ad- 
justment and thermometer, A field installable faceplate 
for horizontal mounting is also Included on wholesaler 
models, Sec Figs. 1 and 6, Standard models are SPDT 
for heating, cooling or heating and cooling applications. 

Standard models can be changed in the field as follow, s: 

1. To convert to key adjustment, remov.e the screw 
from center of knob and the knob becomes the key. 

2. To convert to other configurations, for example 
concealed adjustment, select the faceplate kit that 
meets the desired requirements from the “Faceplate 
Selection Table” on Page 3* 

The cover and faceplate design makes the thermostats 
adaptable to any decor. The thermostats have a sturdy 




steel cover with “tawny silver^ finish. The faceplate is 
dark brown and light brown with aluminum numbers 
and graduation marks. The internal dial on these thermo- 
stats has a dual Fahrenheit*Cel$ius scale, see Fig. 2. 
When a faceplate with Celsius thermometer and set 
point scale is used the thermostat is totally Celsius. 

The liquid charged sensing element is formed to achieve 
maximum sensitivity to surrounding air temperature 
changes (see Fig, 2). Coupled with a highly efficient 
diaphragm and lever jje mechanism, the element operates 
a totally enclosed Pennswitch contact unit for close 
differential and dependable switching action without 
the use of “heat or cool" anticipators. 

Elimination of anticipators increases versatility of tl.ose 
thermostats, which may be used on heating and/or 
cooling over a wide range of current loads, either on 
24 V., 120 V, or 240 V. systems. 


TYPE NUMBER SELECTION 


NumMT 


Tyittcsi 

Appikntlefi 

HEATING 

T26A 

SPST haating 

Fig. 7 

ms 

SPST heavy duty heating 

Fig. 7 

COOLING 

1 T26J 

SPST cooling 

Fig. 8 1 

HEATING, COOLING OR HEATING AND COOLING 

T24S 

SPOT heating and cooling 

Figs, 9 thru 13 

mi 

SPOT heavy duty heating and cooling 

Figs, 9 thru 13 



0 

0 2^68 


amperage load 

F{g. 4 — Operating differential for Series T26J and cooling tide of 
Series T265 (lower graph line)* Upper grop^ line Ittuttrates dlffereritia! 
for cooling side of Seriti T26T# 

Thr heavy line In each of the above figures [s the nominal operating 
tempuratu*e differential. Production thermostats may vary from the 
norm as Indicated by the shaded areas. 

DC3-1959. The air velocity was 25 feet per mmute (.127 
m/sec.) and the rate of temperature change was 6^ F, 
(3.3^ C) per hour. For air velocities greater than 25 
feet per minute and/or for rates of temperature change 
less than 6 "^ F. per hour, the operating differentials will 
be less than shown in Figures 3 and 4, 

Base; .050" (1.27 mm) cold rolled steel, Baked on "taw- 
ny silver" finrsh. 

Cover: .025" (,64 mm) cold rolled steel. Baked on "taw- 
ny silver" finish, Faceplate is dark brown r.nd light 
brown with aluminum letters and markings. 

Mounting: Separable mounting plate, see Figs, 5 and 6, 


SPECIFICATIONS 


Thormost 0 t Range ’^F. (*0 

Thermometer Range ®F. (®C.) 

40 to 90 (5 to 30) 

50 to 90 (10 to 30) 


Medionical Differential: Approximately 0.7^ F. (.4'^ C), 

Operating Differential: The operating temperature dif- 
ferential of any self-contained thermostat depends on tht 
current flowing through the thermostat (amperage 
load), the velocity of air over the thcrinostac, the rate 
of temperature change to which the thermostat is sub- 
jected and whether the thermostat is operating heating 
or cooling equipment 

Graphs (Figs. 3 and 4) show the operating temperature 
differentials of these thermostats under various load 
conditions. These curves are based on tests made in a 
NEMA standard test box according to NEMA standard 



amperage load 

Fig. 3 — Operating diffe/entlal for Series T26A and heating side of 
Scries T26S (lower graph line), Upper graph line Illustrates differential 
for T26B and heating side of T26T, 



Hg. 5 — Une drawing Illustrating method of mounting a vertical 
thermostat to a horizontal outlet box and Installing 
a horizontal faceplate. 


thermostat 



SOLID VERTICAL 
FACEPLATE FOp 
CONCEALED ADJUSTMENT 


MOUNTING CONDUIT 

PLATE SOX 



Fig. 6 — Line drawing illustrating method of mounting a vertical 
thermostat to outlet box. Also shown Is a solid vertical faceplate 
for concealed adjustment when desired. 


120 








Stnsing Liquid charged for positive trouble 

free operation. 

Thtrmomoftr: Bimetal type for accuracy and clarity* 
Thermometer may be quickly calibrated, if ever required, 
by turning hexdiead screw inside cover. 

Wiring: All wiring is connected to large, easily accessible 
wiring terminals located on the contact unit at the back 
of thermostat* Terminal identification markings are 
stamped on the back of the case. 


ELECTRICAL RATINGS 

Type T26A, T26S 


Motor Ratings 

120 V. 

20B V* 

240 V, 

277 V. 

A. C, Full load Amps, 

6.0 

3.5 

3.0 


A. C. locked Rotor Amps. 

36,0 

21.0 

18.0 


A. C, Nondnductive Amps. 

10.0 

10.0 

10,0 

10.0 


Pilot Duty - 125 VA. 24 to 277 V. A,C> 


Type T26J 


Motor Ratings 

120 V. 

208 V. 

240 V. 

A. C. Full Load Amps 

6.0 

3.5 

3.0 

A. C: Locked Rotor Amps. 

36.0 

21.0 

18.0 

1 Pilot Duty - 125 VA. 24 to 277 V. A.C. | 


Type T26B and Heating Side of T26T 


Motor Ratings 

120 V. 

208 V. 

240 V. 

277 V. 

A. C, Full Load Amps 

16.0 

9,2 

8.0 

— 

A, C, locked Rotor Amps. 

96.0 

55,2 

4B.0 


A.C, Non-fnd. Amps. 

22.0 

22.0 

22.0 

22.0 

Pilot Doty - 125 VA, 24 to 277 V. A.C. | 


Cooling Side of T26T 


Motor Rotings 

120 V, 

208 V. 

2«V. 

A. C. Full Load Amps 

8.0 

8.0 

8.0 

A, C, Lacked Rotor Amps. 

48.0 

48.0 

48.0 

Pilot Duty - 125 VA. 24 to 277 V. A.C. i 


TYPICAL APPLICATION DIAGRAMS 


HEATING 


HOT 

NEUTRAL 



L™ JQ 

HEATING 



FIfl* V — Typei T26S# T26T wired for hociflne qppHcatlort* 


cooling 


HOT ™ 
NEUTRAL 



Pig, 10--Typoi T2dS, T26T wired for cooling application, 


heating and cooling 


HOT 

neutral —I 


w- 


’■fe' 


(3) Cj) (2) 


EXTERNAL 
MANUAL OR 
AUTOMATIC 
CHANGEOVER 
SWITCH 


' TO 
-HEATING 

- TO 

- COOLING 


Fig, 11 — Typei T26S, T26T wired for heating and cooling 
with manual or automatic changeoVer iwitch, 


HEATING AND COOLING 



CHANGEOVER 

CONTROL 


Fig, 12 — Types T26S* T26T on fan>coll unit with cycling valve 
continuous fan, Terminal markings shown for 
Type A19CAC changeover control, 


Fig. 7 — Internal diagram of Type T26A and T26B. 


COOLING 



i 

I 


HOT — 

NEUTRAL- 



COOLING 


tXI 


HEATING AND COOLING 



CHANGEOVER FAN SPEED CONTROL 
CONTROL (ifUMd) 


Fig. 13 — Types T26S, T26T on fan*coll unit with cycling fan 
and valve. Terminal markings shown for 
Type AI9CAC changeover control, 


Fig. B -- Internal diagram of Typo T26J. 







OPTIONAL CONSTRUCTIONS 

Brand Namtplalei: Available on quantity orders. Check 
with the nearest Penn district office or Customer Sei^'ice. 

Concealed Adjustment; Available on factory order at 
no extra cost. For field changeover use the concealed 
faceplate kit and install directly over the faceplate on the 
cover, locking cover screws are supplied in the faceplate 
kit. 

Faceplates; Available in separate kits for on-the job 
installation. All plates have peel-off backing strips. 
Faceplates are available in all combinations show.n in the 
following table, 


FACEPLATE SELECTION TABLE 


i ' kit 

,4gmb«r 

Mdiinltnu Petition 

Typo of Ad{u3tment 

Thormomotor 

V.rtlcal 

Horizontal 

Knob 

Concootod 

Yfli 

Ho 

PIT213-5 


X 

— 

X 


X 

PLT213-4 

X 


— 

X 


X 

Plt213-V* 

X 


X 

— 

X 


PLT213-n* 

-4 

X 

X 


X 


PLT213-IS 

X 


— 

X 

X 


PLT21306 j 

— 

X 


X 

X 

— 

PIT213-I7 i 

X 


X 



'’IT’ 

PIT213-Y8 1 

- 

X i 

X 1 



X 


Supplied with itondord wholoialer tnodsis (vortical is factory 
installed), 


Paceptatoi must be ordered In multiples of ten. Consult Penn sales- 
man or Customer Service for Celsius set point diols or thermometer 
plates, 

Key Adjustment: Remove the knob and keep for key 
adjustment when set point change is desired/ 


locking Cover; Standard construction has Phillips^head 
cover screws. Allen-head cover screws and wrench arc 
available in a kit for field installation, specify Kit No. 
SCR15A-600. 

Thermostat Guards; Plastic, wire or cast aluminum 
guards are available at extra cost. See condensed catalog 
or *‘GRD" Bulletin No. 3860. 


SHIPPING WEIGHTS 


individual Podt iki. (I||) 


1.0 (.45) 

r ' 22.0 (9.9) 1 


REPAIRS AND REPLACEMENT 

Field repairs must not be made, 'i^eplacement thermostats 
may be obtained from the nearest Penn-Baso Counterlinc 
Wholesaler. When ordering a replacement thermostat, 
specify Product Number and Serial Number as shown 
on cover label of the thermostat. 

ORDERING INFORMATION 

To order, specify: 

1. Product Number, consult condensed catalog. 

2. Faceplate kit, if other than standard is required. 
Order in multiples of ten. 

3. Other optional construction features, if required 
(quantity orders only). 

a. Faceplate required if other than standard vertical. 

b. SPST contact action, 

c. Brand nameplate. 




DIMENSIONS 


1 32) ■ L. ,7(29) 

'm 



--) 1— I44MI 

Performance specifications appearing herein are nominal and are subject to accepted manufacturing tolerances and applicatien variables, 


liiho in U.S.A. 
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Series 4000 



Jolmton Coniroia, Inc. 

507 E Michigan Straat T-4000 S«riM 

MMwauL wi S320I Pii«uinatic Room Thormostats 


T-4000 Series Pneumatic Room Thermostats pro- 
vide individual space temperature control in all 
types of heating and cooling systems. They pro- 
duce a proportional output signal which is used 
to modulate controlled devices in response to 
load changes. 

Several T-4000 thermostat models are available 
to match the functional variations and require- 
ments of different control systems. All models 
have bimetal temperature sensing elements, 
They all feature a shock and vibration resistant 
mechanism which regulates the supply input 
pressure to produce output pressure changes 
corresponding to the sensed temperature condi- 
tions. Most models have volume amplifiers to 
provide fast time response and over 400 scim air 
capacity with pneumatic feedback to insure more 
accurate proportional response. They all have 
standard set point dial ranges of 55 to 85F and 
recommended ambient temperature limits of -20 
to 130F (-29 to 54C). 


Model Descriptions 

The T-4002 is a single temperature thermostat. 

The T-4003 is a single temperature thermostat 
featuring a local and/or remote set point read- 
justment. 

The T-4004 is a single temperature low capacity 
thermostat. Through the use of a remote re- 
strictor-tee arrangement, it requires only one air 
line connection at the thermostat. 

The T-4502 is a dual temperature thermostat for 
individual day control and programmed night or 
weekend setback. The day-night change is ac- 
complished with a change in supply pressure 
levels. A 15 psig supply pressure is normally 
usdd for day or occupied settings. A 20 psig 
supply pressure is then used to switch temper- 
ature measurement to the second bimetal element 
which is calibrated to a lower setting. An op- 
tional manual switchover pushbutton is also 
available to restore the day temperature of the 
individual thermostat without affecting the total 
system program. The pushbutton can be un- 



T-4000 Series Surface Mounted Thermostat 



T-4000 Series Conceaied Mounted Thermostat 

latched either automatically with the program 
cycle or manually. 

The T-4512 is a dual temperature thermostat for 
individual day control and programmed night or 
weekend setback. Functionally, it is similar to 
the T-4502, however it features an additional 
output air terminal which can be used as an on- 
off switchline to actuate auxiliary devices 
through the system program. The manual switch- 
over pushbutton is standard on this thermostat. 
Use of the pushbutton restores day operatioif of 
the individual thermostat and exhausts the 
switchline pressure without affecting the total 
system program. The pushbutton can be un- 
latched either automatically with the program 
cycle or manually. 

The T-4752 is a heating-cooling thermostat. The 
heating-cooling change is accomplished with a 
change in supply pressure levels. 


PRINTED IN U,S.A. 


1 



Mounting and Air Connection Chart 


THERMOSTAT, MOUNTING OR AIR CONNECTION 
ACCESSORY DESCRIPTION 

CODE 

NUMBER 

FUNCTION 

Room Instrument Mounting Bracket 

T-4002-1 24 

For surface mounting 
all thermostats and 
covers 

Plastic Screw Anchors 

F-l 000-321 

Plaster Groundplate 

T-4002-6038 

For rough-in of sur- 
face mounted thermo- 
stats vn masonry 

Metal WatlboK 

T-4002-6029 

Cover for Groundplate or Metal Wall box 

T-4002-5010 

Wire Guard 

For Exposed Tubing 

T-4002-3000 

For surface mounted 
thermostat protection 

For Concealed Tubing 

T-4002-3001 

Optional Wire Guard Mounting Plate 

T-4002-6045 

Cast Aluminum Guard and Mounting Bracket 

T-4002-3004 

Plastic Surface Mounting Back 

T-4002-1 25 

For surface mounted 
thermostats with 
exposed tubing 

Terminal Connector with 2 Angle Fittings 

T-4002-123 

Aspirator, Bracket, Wallbox and Beige Painted Wallplate 

T-4000-105 

For concealed 
mounted thermostats 
(less pushbuttons) 

Aspirator, Bracket, Wallbox and Brushed Silver Wallplate 

T-4000-106 

Optional Metal Rough^ln Box for Masonry Walls ‘ 

T-4000-1 04 

2-Tube Sheathed Polyethylene Strain Relief Bushing 

T-4000-I0I 

For rough-in box or 
metal wallbox to in- 
strument air system 
tubing adaptation 
(1/2 in. knockout) 

3-Tube Sheathed Polyethylene Strain Relief Bushing 

T-4000-1 02 

1/2 In. Conduit (EMT) Connector 

T-4000-i03 

Terminal Connector with 2 Straight Fittings 

T-4002-1 22 

For optional plug-in 
connection to 5/32 in* 
0,D. polyethylene 
tubing 

Terminal Connector with 3 Straight Fittings 

T-45I2-I00 

Terminal Connector Protector Cap (For Rough-in Only) 

T-4000-1 00 

Celling Suspended Mounting Kit (Sec T-4000-A Bulletin) 

T-4002-1 00 

Special 

Adjusting Knob Kit 

T-4002-5012 

Optional set point 
dial provisions and 
parts 

Set Point Dial Rcs;ricted Adjustment Kit 

T-4002-5003 

0 to I80F Dial Strip (Select 30'F 
Span for Special Range) 

Horizontal 

T-4002-7000 

Vertical 

T-4002-7001 

-20 to 80C Dial Strip (Select I5®C 
Span for Special Range) 

Horizontal 

T-4002-7002 

Vertical 

T-4002-7003 


T-400C Series Ceiling Mounted Thermostat 
(Hanger Pipe and Ceiling Plate Purchased Locally) 






































































T-4000 






J4oi^i^g and Air Connection Accessories 


Additional Air Connection 
Accessories 




T-40O2-SOIO 


T-4002-3000 

or 

T-4002-3001 



T-4000- 1 05 
T-4000- 1 06 
and 

T-4000- 1 04 
T-4000-IDI a -102 



T-4000-1 03 



T-4002-1 22 


T-45I2-I00 




T-4002-3004 



4 

T-4002-1 00 


FITTINGS 



5/32 K 5/32 in, 5/32 K I /4 In. 
F-300-31 F-300-30 


OF 

5/32 X 3/1 6 to. I.D. 5/32 or I /4 In. Plug 
F-l 00-20 F- 1 000-323 


SUPPLY LINE TEES 



5/32 X 5/32 X 5/32 In. I /4 x I /4 x 5/32 in. 
F-700-83 F -700-84 



3/8 X 3/8 X 5/32 In. 


F-700-85 


ANTI-KINK SPRING 




T-4002-7000, -7801 , -7002 & -7003 


1 7 =i 












T-4000 


Set Point Adjustment 

The actif^l method of set point adjustment de- 
pends on the type of mounting and cover pro- 
vision. For all concealed mounted thermostats, 
the wallpiste must be removed to make set point 
adjustments. On surface mounted thermostat in- 
stallations, concealed or exposed set point ad- 
justments are available. The thermostat dials 
have a hex head drive which is designed to ac- 
cept a T-4002'5012 adjusting knob, A T-4002- 
5003 restricted adjustment kit is availabie to 
physically limit the range of adjustment. 

Installation 

Thermostat installation procedures are detailed 
in appropriate T-4000-A series literature. Vari- 
ous accessories are available to facilitate ‘ 
mounting room thermostats to virtually any wall 
surface. Guards are available to provide extra 
protection to the installation in areas where such 


protection is desired or required. All thermo- 
stats can be conveniently surface mounted, with 
exposed or concealed tubing. 

Concealed mountins, using an aspirator wallbox 
and flush wallplate, is available for all models, 
except those with manual switchover push- 
buttons. An optional metal rough-in box is also 
available for installation of the aspirator wall- 
box in masonry walls, Thermostat installation 
kits are also available for ceiling suspended 
thermostat mountings, for modernizing Johnson 
T-400 installations and for converting non- 
Johnson thermostat installations. 

Barbed terminal fittings are provided on all 
T-4000 series thermostats for direct air line 
connections with 5/32 in. O.D. polytubing. A 
plug-in terminal connector is furnished with aii 
modernizing (conversion) kits and can be ordered 
separately as desired for any surface mounted 
thermostat installation (except T-4004). 


Beige Plastic Cover Selection Guide 
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T-5210 

Pneumatic Temperature Transmitter 


The T-5210 Pneumatic 
Temperature Transmitter Is 
designed to measure a 
temperature and convert the 
measurement to an air pressure 
signal that is transmitted to a 
pneumatic receiver, controller or 
receiver-indicator. Pneumatic 
feedback is incorporated into the 
transmitter design to assure an 
exact proportional relationship 
between the measured 
temperature and the transmitted 
signal. 

The T-S210 is a low volume 
instrument used with an external 
.007 in. (0.16 mm) restrictor. 
Various models are furnished with 
appropriate brackets for mounting 


Tabla 1: Oparatinp Hanpaa 

T»M10- 

Co4t 

Numbtff 

Oparatfnf . 
TtmpsfalUfo ^ 
Rangts ■ 

Cltfflafil 

Styla 

1 

6010 100 
Vb 10 37i 


2 

0 to 100 
-17.0 to 37 0 


4 

40 to 240 
4 4 to 1166 

Bulb With 5-1/2 In. 

123 

... 

15 6 to 29 5 

(140 mm) Capillary 

6 

60 to 150 
l6 to 45^ 


12S 

40 io 65 
4.4 to 16:3 


113 

-40 to 160 
^ToTT 


144 

-20 to 60 
-20 9 to 26.7 

Bulb With 4 ft 

114 

0 to 100 
-i7.6 to 37 6 

(1220 mm) Capillary 

135 

200 to 400 
93 3 to 204.5 


7 

50 to 150 
10 to 65.6 


6 

40 to 24 
4,4 to 115,6 

0 ft (2440 mm) 
Avaragino With 1 ft 
(305 mm) Capillary 

5 

60 to 100 
' io to 37,"0 

9 

0 to 100 
-17 0 to 37.0 

124 

40 to 65 
4.4 to 10.3 


116 

60 to 160 
10 to 65,6 

17 ft (5200 mm) 
Averaging With 1 ft 
(305 mm) Capillary 

110 

0 to too 
-17 8 to SfO 




to duct work, walls or directly to 
the hub of a duct flange or 
separable well. Models are 
available with bulb elements with 
5-1/2 in. (140 mm) or 4 ft (1220 
mm) capillaries or 8 ft (2440 mm) 
and 17 ft (5200 mm) averaging 
elements with 1 ft (305 mm) 
capillaries. All transmitters are 
furnished with a hypodermic 
plug-in test gage fitting on the air 
connection to facilitate checking 
the transmitter output pressure. 

Operation 

The T-5210 provides an accurate 
and linear output pressure change 
which is directly proportional to a 
sensed temperature change. The 
output signal, which varies from 3 
to 15 PSIG (21 to 105 kPa) within 
each of the operating ranges 
available. Is transmitted to a 
receiver which may be an 
indicator, a recorder, a controller 
or any combination of these. 


Typical 

T-5210 

with 

Averaging 

Element 



Installation 

The T-5210 transmitter operates in 
any position and should be 
mounted on a rigid flat surface. 


Transmitters with averaging 
elements or bulb elements with 4 
ft (1220 mm) capillaries are 
furnished with an appropriate 


Spscifications 


Product 

t-5210 Pneumatic Temperature Transmitter 

Action 

Direct— Proportional 

Models & Opsrotinii Ranfiss 

See Table 1 

Elamant Stylet 
(Liquid Filled) 

Bulb Type and Averaging (See Table 1) 

Transmitter Pressure 
Range 

3 to 15 PSIG (21 to 105 kPa) 

Supply Pressure 

20 P>SIG (140 kPa) 

Mounting 

With Appropriate Bracket Furnished 

Air Connection 

Gage Tee Fitting with Barbed Connection 
for 1/4 In. O.D. Polytubing 

Ambient 

Temperature Limits 

-20 to 150F (-29 to 65C) 

Accessories (Order 
Separately) 

Duct Flanges, Separable Wells, Compression Nut, 
Sheet Metal Bracket for Duct Mounting, 

Element Holder, 0,007 In, (0.10 mm) Aqua 
Restrictor, Dewcel® Adapter Kit and Sunshleld 
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T-8210 


bracket for mounting with #8 shotf 
metal screws. Transmitters with 
bulb elements and 5>1/2 In, (140 
mm) capillaries are furnished with 
an appropriate bracket for direct 
mounting to the hub of a duct 
flange or separable well. The 
transmitter is secured to the flange 
or well by tightening the spring 
locknut furnished. 


All T'S210 transmitters are factory 
calibrated, instrument spans are 
set and sealed at the factory. The 
operating range of the instrument 
is adiustable for shifting spans for 
special applications; refer to the 
T-5210*A installation Data for 
details. 



T'5210 Dew Polnl TranemlNer 
Mountbig 


Bulb Humuiit IHmuMluM 






.t 

f •• 






1 ^ 

T-U10*8uMm 

Dkn.-A*' b>. 
(Hembwl) mm 

UmMb WbNb 

T-606-6ttfflM 

1, 123 4 125 

5-1/2 

140 


1616 

1620 

2, 4, e, 113, 

114 4 144 

3-19/16 

100 


1606 

1609 

1624 

139 

4-1/6 

109 




T-aoo-iaN Wngle tiemeni 
SyndMBld MouciIIimi DbIbN 




T-MO-lfOS (thiflle Hub) 4 T*i00>ia04 (Double Hub) 

In 

0ff6V rlBfipB VHIIBIlBIOflB 
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Bingit Bratt Wall Dlmanslont 


^O.A. 
I/ 2 "MP.T. 


I MOlMTWa I 

WACKCT 


--1 U- l-j/2 ' 

SUilniM* 8lMl Well DliMiitlom 


ooueuc HUt 
DUCT FLANOt 


ELCMCNT 
(kC DCTAIL) 


eARdCD 
Tce OAQC 
FlTTiNO 


MOUHTINQ , 
WACKCT j J 




1 

5,1/1 


L- 




OubI 

BIngta 

Stainlaaa 

Dim. in. 

Tamparatura 

Braaa 

Braaa 

Btaal 

mifr 

Span 




9-1/2 

25F & 50F 


T-800-1610 

T-eOO-1620 


or 




241 

13.9C & 27.ee 




6-1/2 

100F & 200F 

T-aOO-1624 

T-800-1605 

T-800-1606 


or 




165 

55.6C & 111.2c 


T-5210 wtth Avwngina Elainml 
In 

DImtnalofit 



T-S210>^12t iltMt 
Matal Bradcat 


rn~ 


APFAOX DiSTANCe 
WELL SCREWS INTO 
f\n riTTINO— \ 




- 

T'5210 with Doubto Hub Duct FImg* 
Dlnwnakmc 


E:'3c::“ 

STANOAftD SEPARABLE ' 
WELL 



t-5210 with Bulb Elamaftt Dlmanalona 
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Johnson Controls. Inc 

50/ E MiChi9«DSlrSSt T-S312 Rocoivor-Controllor 

M°mZTw s32ot for Pnoumotic Tronomisolon Oystomo 


The Johnson T*5312 Receiver-Controller is 
designee) for use in Pneurnatic Transmission 
Systems to directly control dampers, valves 
and other devices. This instrument produces 
an output signal that is proportional to a 3 
to 15 psi pressure signal from a remotely lo- 
cated transmitter measuring the value of any 
variable, such as temt>erature, humidity or 
pressure. A two-position instrument is also 
available. The T-5312 i.s ideally suited for 
installations that require the controller to be 
mounted on a local control panel. 

Shock and vibration tests have proven the 
durability of the T-5312. The use of ilexure 
levers reduces hysteresis and friction. This 
instrument can be made to function as a 
direct or reverse acting controller by chang- 
ing the position of the patented sliding con- 
trol port. Repositioning the sliding control 
port will also change the gain on proportional 
models and the diiferential on two-position 
models. Gain is the output pressure change 
in psi per input change in psi. Differential 
is the amount of change in input needed to 
change the output from maximum to mini- 
mum or vice versa. 



T-5312 with Cover Romevod 



T-5312 Rocoiver-Conlrollor 


The output pressure is indicated on an inte- 
gral gage that is visible througli the cover. 
The graduated set point dial i.s also visible 
through the cover. An external dial adjust- 
ment assembly i.s available as a .separate item. 

Function identification label kits are available 
for placement ip the window containing the 
John.son emblem insert. One kit consists of 
blank phenolic plates for engraving the func- 
tion identification. The other kit consists of 
blank paper labels for embossed tape, type- 
written or other printed processes. Also avail- 
able is a function label frame which may 
be used with the paper labels. 

Pneumatic Transmission 

Johnson Pneumatic Transmission Systems are 
especially designed for applications that re- 
quire centralization of control and indication 
functions. The system consists of a remotely 
located transmitter, a receiver-controller and 
an indicator all connected by air pressure 
piping. Variables such as humidity, tempera- 
ture, electrical current and voltage fluctu- 
ations which may affect electric and electronic 
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T-5312 


transmission signals have no effect on pneu- 
matic transmission. 

OfMration 

As the pressure signal froni: the remote trans- 
mitter increases or decreases, it is measured 
by the element diaphragm of the T-5312. The 
pressure change at the diaphragm is trans- 
mitted to a system of levers that open and 
close the control port. This causes the out- 
put pressure of the T-5312 to change accord- 
ing to the transmitted pressure signal change. 

The sliding control port rail is marked DA 
(direct acting) at the top and RA (reverse 
acting) at the bottom. Moving the sliding 
control port upward (DA) or downward 
(RA) from the mid-point on the slider rail 
increases the gain for proportional action 
applications and decreases the differential 
for two-position applications. 


Mounting 

The, T-5312 can be surface mounted, in which 
case the air connections at the sides and the 
input signal connection at 'the bottom are 
used. Since the T-5312 is designed with a 
flange around the base, it can also be mounted 
on a panel up to 1'' thick, using the panel 
mounting kit available as a separate item. 
When panel mounted, the air connections and 
the input signal connection at the back of the 
base are used. Plugs are furnished for the 
connections that are not used. 


Sot Point Dial Graduations 


TRANSMITTER 

GRADUATIONS 

SPAN 

REPRESENT 

25 C DEGREES 

C DEGREE 

50 F OR C DEGREES 

1 F OR C DEGREE 

100 F OR C DEGREES 

2 F OR C DEGREES 

200 F DEGREES 

4 F DEGREES 


Spocifications 


MODEL 

T-5312 RECEIVER-CONTROLLER 

ACTION 

PROPORTIONAL OR TWO^POSITION, 

DIRECT OR REVERSE ACTING 

(FURNISHED DIRECT ACTING^ F’.XD REVERSIBLE) 

ELEMENT 

FLEXIBLE METAL DIAPHRAGM 

GAIN (PROPORTIONAL) 

ADJUSTABLE FROM 111 TO 40:1 
FACTORY SET AT Oil 

DIFFERENTIAL (TWO POSITION) 

ADJUSTABLE FROM .2 TO 4 psi 
FACTORY SET AT .25 psi 

MATERIAL 

BODY 

DIE CAST ALUMINUM 

COVER 

DIE CAST ZINC 

FINISH 

BODY 

IRIDITE 

COVER 

SPRAYED SILVER 

INSTRUMENT AMBIENT TEMP. LIMITS 

—20 TO 150F (—29 TO 65C) 

SET POINT ADJUSTMENT 

VISIBLE GRADUATED DIAL, CONCEALED ADJUSTMENT 

OUTPUT PRESSURE INDICATION 

0 TO 30 psi INTEGRAL GAGE 

MAXIMUM SUPPLY PRESSURE 

25 psi 

INPUT SIGNAL PRESSURE 
CONNECTION 

Ve" F.P.T. 

AIR CONNECTIONS 

Ve" F.P.T. 

MOUNTING 

SURFACE OR PANEL 

ACCESSORIES 

EXTERNAL DIAL ADJUSTMENT ASSEMBLY; PANEL 
MOUNTING KIT; BLANK PHENOLIC OR PAPER FUNCTION 
LABEL KIT; FUNCTION LABEL FRAME 
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•lebnMnControto, Inc. 

T-5502 Pneumatic Tharmomatar 
mumJL wi s3»t far Pnaumatic Tranamiaalan Syatama 


The Johnson T-5502 Pneumatic Thermometer is 
designed to provide continuous visual indication 
of the temperature measurement of one trans- 
mitter in a 3 to 15 psi pneumatic transmission 
system. 

This instrument is an easily read dial-type in- 
dicator available in standard sizes of W' and 
3‘/i". The range of the T-5502 must match the 
range of the transmitter with which it is used. 
The available ranges for the standard size ther- 
mometers are, listed in Table I. 

All T-5502 pneumatic thermometers have a re- 
calibration screw on the face of the dial. The 
finish is dull black lacquer with a chrome plated 
ring. A set point indicator, consisting of a ring, 
crystal and red pointer assembly, is available 
on order. 

Pneumatic Transmission System 

A basic pneumatic transmission system consists 
of a pneumatic transmitter sending an air pres- 
sure signal to a receiver through air pressure 
piping. 


TABLE I 


TRANSMITTER 

SPANS 

TEMPERATURE 

RANGE 

CODE NUMBER 
T-5502- 

2-1/2 '• 

3-1/2" 

25f=* 

40 to 65F 

133 

135 

60 to 85F 

134 

136 

50F® 

30 to 80F 

160 

157 

75 to I25F 

151 

152 

so to lOOF 

1 

20 

loop* 

0 to lOOF 

2 

21 

50 to I50F 

3 

22 

200F® 

-40 to I60F 

4 

23 

40 to 240 F 

5 

24 

200 to 400F 

153 

154 

25C® 

10 to 35C 

102 

120 

SOC” 

“15 to 35C 

101 

121 

10 to 60C 

! 103 

122 

lOOC" 

0 to lOOC 

104 

123 

“40 to 60C 

105 

124 

100 to 200C 

155 

156 



The receiver can be an indicator, a recorder, a 
controller or any combination of the three. 
Pneumatic transmission has been especially 
engineered for installations, where centralization 
of all functions is desired; thus, temperatures 
can be controlled, indicated or recorded at a 
central panel. 

Variables, such as humidity, temperature, elec- 
trical current and voltage fluctuation, have no 
effect on the pneumatic signal being transimtted 
to the receiver. 

Operation 

A signal pressure, which is proportional to the 
temperature being measured by the transmitter, 
is received by the T-5502 pneumatic thermometer. 
The T-5502 continuously converts the signal 
into a visual indication of the temperature 
being measured. 

Mounting 

The T-5502 thermometer is equipped to be flush 
or surface mounted. The ''U” clamps, used for 
flush mounting, are notched to break off to 
accommodate various panel thicknesses. 


PRINTED JN U.S. A. 
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T-IMS 





NOTE: Panel thickness not to exceed 

1/16" minimum or 1/2" maximum. 


Si so 

(in.) 

Dimensions (in.) 

A 

B 

c 

0 

E 

F 

G 

H 

B 

K 


M 

N 


2-29/32 

1-3/ 16 

25/32 

9/16 

2-19/32 

3/32 

2-3/32 

l-i/16 

m 

2-5/8 

m 

2-3/32 

7/32 


4.1/16 

us/ 16 

3/4 

9/16 

3-1 i/16 

5/32 

3-3/16 


B 

3-3/4 

m 

3-3/16 

7/32 




T-9002 

THANSMITTCR 


SUPPLY 

m 


T-5502 
PNEUMATIC 
THERMOinlETER 
(MOUNTED ON ^ 
CENTRAL PANEd 





T*5502 Indicating Room Air Temperature 



T-5502 Indicating Outdoor Air Temperature 
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Product Data Catalog Section T 

Issue Date 17J2 Series 8501 



Johnson Controls, Inc* 

507 E Michigan Strsst 
P 0 Box 423 
MilwauKee.WI 53201 


T-8501 Submaster Thermostat 
Bulb Element 


ThC" Johnson T-8501 Remote Bulb Submaster 
Thermostat is provided with automatic re- 
adjustment of set point by a remote master 
controller. The set point varies as master 
pressure from the master controller varies. 
An adjusting dial permits manual readjust- 
ment of set point at the instrument. 

The T-8501 is recommended for applications 
where highly accurate control is required 
with the measuring element installed where 
vibration exists. It is used also where the 


Specifications 


MODEL 

T-8501 REMOTE BULB SUBMASTER THERMOSTAT 

ACTION 

PROPORTIONAL - DIRECTOR REVERSE ACTING ♦ 

DIRECTION OF READJUSTMENT 

DIRECT OR REVERSE RP:ADJUSTMENT* 

ELEMENT 

LIQUID FILLED 

CAPILLARY LENGTH 

SEE TABLE I 

OPERATING RANGE 

-30 TO 300F (-34 TO 1480 

DIAL RANGES 

FAHRENHEIT 

-10 TO 125F AND 115 TO 250F (ON REVERSE SIDE OF DIAL) 

CENTIGRADE 

0 TO 140C 

DIAL GRADUATIONS 

EQUALLY SPACED OVER ENTIRE RANGE; 
EQUALS IF' OR 1C® 

DIAL MARKINGS 

FAHRENHEIT 

0 TO 120F AND 120 TO 240F IN 20* INCREMENTS 

CENTIGRADE 

10 TO 130C IN 20* INCREMENTS 

SENSITIVITY 

ADJUSTABLE FROM 1/8 TO 5 psi/F* 

RANGE OF READJUSTMENT 

, 

MASTER AIR (psig) 

SET POINT CHANGE 

0 TO 15 

3 TO 165F* 

0 TO 20 

4 TO 220F® 

TEMPERATURE ADJUSTMENT 

DIAL CONCEALED BENEATH COVER 

MATERIAL 

BODY 

DIE CAST ALUMINUM 

COVER 

DIE CAST ZINC 

BULB 

STAINLESS STEEL 

CAPILLARY 

STAINLESS STEEL 

FINISH 

BODY 

IRIDATE 

COVER 

SPRAYED SILVER 

MOUNTING 

SURFACE OR SEMI-FLUSH 

AMBIENT TEMPERATURE LIMITS 

-35 TO 150F (-37 TO 65C) 

AIR CONNECTIONS 

l/8*> F.P.T. 

MAXIMUM SUPPLY PRESSURE 

30 psig 

ACCESSORIES 

GAGES, FITTINGS, SEPARABLE WELLS, DUCT FLANGES, 
SEMI-FLUSH MOUNTING KIT, AND HIGH AND LOW 
LIMIT STOPS 


♦ The pivots may be changed In the field If the opposite action or readjustment is desired. 
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T-8501 


ORIGINM^ - 

01? POOR 


nuMsiiriiiK clf’tncnt location makes it incon- 
venient to make instrument adjustments and 
for control |)aiiel mounting. 

The T-B.SOl is available as a [)roportional, 
direct or r<> verse acting instrument. A direct 
acting tliemiostat increases control (ires.sure 
when temperature increases. A reverse act- 
ing thermostat decreases control pres.sure 
when tem[)erature increases. A sim[)le field 
change of pivot location converts the instru- 
ment from one action to the other. 

The T-8.')01 is so designed that increasing 
master pressure raises or lowers the set 
point depending on the pivots u.sed. When 
increasing master pressure raises the set 
point, tlu* T-8.50I has direct readju.stment. 
When increasing master pressure lowers the 
set point, the 7'-850l has reverse readju.st- 
ment. Tlie T-8501 is available with direct 
or reverse readjustment. The pivots may be 
changed in the field if the opposite readju.st- 
ment is desired. 


The linear exf)ansion and contraction of the 
liquid in the im'asuring element re.sult in 
uniform graduations and sensitivities over 
the entire range of operation. The T-8.501 
is available with a style “B" bulb or aver- 
aging element with various compensated and 
non-compensated capillaries. TABLE I lists 
the elements available. All elements are 
supplied separately and are field mounted 
to the thermostat. 

A .'5" non-compensated portion of bulb makes 
it possible to vary the depth of element in- 
sertion. A stainless steel or brass separable 
socket is available to make it possible to re- 
move the bulb from a pipe or tank without 
draining the system. 

Sensitivity of a thermostat is defined as the 
change in control air pressure per unit 
change in the controlled variable. It is ex- 
pres.sed as psi per degree. Sensitivity is ad- 
justable from 1^8 through 5 psi per degree 
by moving a slider located on the control 
mechani.sm. 


TABLE I: LIQUID FILLED 
ELEMENTS FOR T-8500 SERIES THERMOSTATS 


capillary 

TYPE 

CAPILLARY 

LENGTH 

ELEMENT 

- 

- 

Insertion * 

- 


Immers ion 

- 


8 Ft. Ave. 


4' 

“B” Bulb 


8 Ft, Ave. 



“B" Bulb 

Non- 

8 Ft. Ave. 

Compensated 

15' 

‘♦B'* Bulb> 


8 Ft. Ave. 


25’ 

••B” Bulb 


8 Ft, Ave, 



*'B'* Bulb 


8' 

8 Ft. Ave. 



16 Ft. Ave. 



Bulb 

Compensated 

15’ 

8 Ft. Ave.* 



1 6 Ft, Ave. * 



“B”* Bulb 


25' 

8 Ft. Ave. 



1 6 Ft. Ave. 

Compensated 
For Radiation 

8' 

1 

Dual Bulb 


* Available with Marine Finish 



Single Well Duct Flange 





j i i ; j 

I i I-I5/IS"- j 
! U I-7/8"DlA BC ^ ’ 
H 2*3/8"DIA-~- 


2H/a"- 


I 

iL 


j 

tyi ^ 

I 


Dual Well Duct Flange 
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Operation 

1. Control mechanism 

The liquid in the measuring element expands 
or contracts with temperature changes. This 
movement is transmitted to the control port 
lid through a system of levers, Output pres- 
sure to the controlled device varies with 
control port lid movement. The amount of 
movement depends on location of the sensi- 
tivity slider which applies movement to the 
control port lid, Pivots "A” and “B" deter- 
mine whether the instrument is, respectively, 
direct or reverse acting. Pivots and 

and “C" determine whether the instrument 
has respectively, direct readjustment or re- 
verse readjustment. 

2, Readjustment mechansim 

Set point depends on the position of the con- 
trol mechanism assembly with re.spect to the 
control port. The assembly is so pivoted 
that turning the set point dial positions the 


assembly to establish set point. The read- 
justment bellows, connected to tin' free end 
of the control mechanism assembly changes 
.set point as master pressure increases and 
expands the bellows. 

Stops 

On some applications, it may be necessary 
to readjust the submaster thermostat over 
only a portion of the master pressure range. 
The T-8501 is available with special stops 
for this purpose. Stops may be arranged to 
limit readjustment in one direction only or 
in both directions, as may be required by 
the application. 

Mounting 

The T-8501 should be located on a wall, 
column or panel at an accessible level. The 
position and location of the measuring ele- 
ment do not affect operation. All elements for 
the T-8501 instruments are field installed. 
Avoid kinking the capillaiy when mounting. 




Stainless Steel Well 
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M PT 

Dual Brass Immersion Well 
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Johnson Controls, Inc. 

507 £ Michigan Street 
P O Box 423 
Milwaukee Wi 53201 


V-24 

Solenoid Throo-Way Air Valve 


The Johnson V-24 solenoid three-way air valve 
is used in applications where the operation of 
a pneumatically operated control device is de- 
pendent upon an electrical circuit. 

Furnished for two-position action, the solenoid 
air valve has three piping connections marked: 
N.O. (normally open), N.C. (normally closed) and 
COM (common). The V-24 is U.L. listed. 


Operation 

Current flow through the solenoid generates an 
electromagnetic field. A permeable plunger, link- 
ed to the valving mechanism, is drawn into the 
field, opening the common outlet to the normally 
closed outlet. With no current flow, the plunger 
returns to its normal position, closing the valve 
to the normally closed outlet and opening the 
valve to the normally open outlet. 

Mounting 

The V-24 is supplied with a bracket attached. 
The unit is operable in whatever position it is 
mounted. 



Johnson V-24 Solenoid 
Three-Way Air Vaive 


Manual Operation 

The V-24 may be operated manually indepen- 
dently of the electrical circuit. This makes it 
possible to actuate the pneumatic circuit for 
testing or checkout without closing the elec- 
trical circuit. Manual operation is accomplished 
by removing the plug and inserting a key. 


Specifications 


PRODUCT 

v-24 A.C. OPERATED 

ACTION 

TWO^POSITION 

VOLTAGE 
(50/60 HZ A.C.) 

24V 

CODE NO. V-24-1 

1 1 0/1 20V 

CODE NO. V-24-2 

208V 

CODE NO, V-24-3 

220/240V 

CODE NO. V-24-4 

277V 

CODE NO. V-24-5 

440/480V 

CODE NO. V-24-6 

POWBR CONSUMPTION 

6 WATTS 

AIR CONNECTIONS 

BARBED FITTINGS (F-l 00-21 ) FOR 1 M IN. OR 
5/32 IN. O.D. FLEXIBLE TUBING 

ELECTRICAL CONNECTIONS 

1/2" CONDUIT OPENING 
(SEE DIMENSIONS, PAGE 2) 

MAXIMUM AMBIENT TEMPERATURE 

I40F (60C)* 

MAXIMUM OPERATING PRESSURE- 
ALL AIR CONNECTIONS 

30 psig (205 kPa) 
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JOHNSON V-3752 

Normally Open Steam or Water Valve 
1 /2" Thru 2" Cast Brass Body with Screwed Connections 


The Johnson V-3752 Normally Open Valve is 
designed to precisely control the flow of steam 
or hot and cold water through coils or heat ex- 
changers of all types. 

This valve is accurately controlled by an ex- 
posed type V-3000 pneumatic actuator which 
has a synthetic rubber diaphragm in a die cast 
aluminum housing. The molded diaphragm design 
provides a constant diaphragm effective area 
throughout the stroke. The complete actuator 
assembly can be removed, by loosening a single 
set screw, without disturbing the remainder of 
the valve assembly. A completely enclosed 


v-3752 

Valve 

With 

Optional 

Position 

Indicator 



Specifications 


PRODUCT 

V-3752 N.O. VALVE, STEAM OR HOT AND COLD WATER 

BODY PATTERN AND SIZES 

UNION ANGLE - 1 ^2" THRU M '2" 

UNION GLOBE - 1 / 2 " THRU 1-1/4" 

GLOBE - M AND 2” 

SERVICE CONNECTIONS 

UNION ANGLE 

MALE UNION OUTLET. FEMALE INLET 

UNION GLOBE 

GLOBE 

SCREWED ENDS 

CONTROL AIR CONNECTION 

barb for 1 O.D. FLEXIBLE TUBING 

NORMAL POSITION 

OPEN - CONTROL SIGNAL CLOSES 

BODY RATING 

150 psiR (lO.Bkp 'em’) 

MAX. PRESSURE 
a TEMPERATURE 

STEAM 

35 psiR (2.5 ko/cm')i 28IF (I40C) 

WATER 

ISO psiR (ICl.S kp/cm’); 28IF (I40C) 

MAXIMUM CONTROL PRESSURE 

30 psig (2, 1 kp/emM 

SPRING RANGES 

4 TO 8 psig OR 9 TO 13 psig 

VALVE PLUG 

EQUAL PERCENTAGE CHARACTERISTIC 

AMBIENT TEMPERATURE LIMITS 

-10 TO ISOF (-23 TO 65C) 

MATERIAL 

BODY 

CAST BRASS 

ACTUATOR 

DIE CAST ALUMINUM 

TRIM 

BRASS 

STEM 

STAINLESS STEEL 

STEM 

PACKING 

SYNTHETIC ELASTOMER U-CUP 

DIAPHRAGM 

SYNTHETIC RUBBER 

DISC 

REPLACEABLE COMPOSITION 

FINISH 

BODY 

NATURAL BRASS 

ACTUATOR 

GREEN ENAMEL 

ACCESSORIES 
(ORDER SEPARATELY) 

VALVE POSITION INDICATOR 

POSITIONER 
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actuator is available on order. Valve bodies, 
less actuators, are also available for use with 
tile T-3000 Series of valve top thern.ostats. 

Installation 

It is recommended that these valves be mounted 
in an upright position, piped so that the valve 
seats against the flow and arranged so that the 
actuator can be easily removed and replaced. 


Cy Factor Table Union Angle Body 


Valve Size (in.) 

1/2 

3/4 

f 

M/4 

1 . 1/2 

Cy Factor 

L5 

2.5 

3 . 7 ' 

7.7 

12 

20 



Sectional View V-3752 
Union Globe Valve 


Cy Factor Table Globe Bodies 


V^ilvo SIxe (in.) 

|/2 

3/4 

1 

M/4 

M/2 

2 

Cy Factor 

0.9 

1.5 

i.e 

3.8 

7 

12 

20 

26 


DINENSIONS 



Globe Body 




Union Angle Body 


Globe Bodies 


Valve 
Size (in.) 

Dimensions (in.) 

A 

B 

C 

D 

1/2 

4-5/8 

2-II/I6 

- 

1-3/8 

3/4 

S 

3-1/16 


l-S/8 

1 

5 - 5 / 16 

3-5/8 

- 

1-7/8 

1 - 1/4 

5-7/16 

4-1/16 

- 


~ i / 2 ~ 

5-15/16 

- 

4 - 7/8 

- 

2 

6-7/16 

- 

5-1/8 

- 


Union Angle Body 


Valve 
Size (in.) 

Dimensions (In,) 

A 

B 

E 

1/2 

4 - 3/8 

2-1 1/16 

■ESS 



3-1/16 

1-5/8 


5 

3-5/8 

1-7/8 

M/4 

5-1/4 

4-1/16 

2-3/16 

M/2 

5-1 |/ 16 

4-1/4 1 

2-1/4 
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V-3754 N.Oi Cast Brass Vaivs 
Steam or Water Cage Trim 
Va, % & 1 " Screwed Ends 


The V-3764 normally opan valve la 
designed to accurately regulate 
the flow of steam or hot and cold 
water through colls or heat 
exchangers of all types. It Is 
available with or without a factory 
installed V‘3Q00 exposed type 
pneumatic actuator; enclosed 
actuators are also available, order 
separately. The V-3000 actuator 
has a die cast aluminum housing 
and a molded, synthetic rubber 
diaphragm that provides a 
constant effective area through the 
valve travel. By loosening a single 
set screw, the complete actuator 
assembly can be removed, without 
disturbing the remainder of the 
valve assembly. A V-3754 valve, 
less actuator, can also be used 
with a T-3110 or T-3310 Valve Top 
Thermostat. Actuator and valve 
provide a Push Down to Close 
(PDC) combination for normally 
open applications. 


Operation 

Air pressure from a pneumatic 
controller is applied to the 
diaphragm of the actuator which 
moves the piston against the 
forces of the internal spring and 
the fluid. The piston will move the 
valve plug to a position where the 
diaphragm pressure and the 
spring force balance fluid forces. 
These fluid forces will cause the 
operating range to shift from the 
nominal spring range. 

Where sequential operation is 
desired or positioning power is 
necessary, a V-9502 Positioner Kit 
must be ordered separately. 



V-37S4 with V«3000 
Actuator 


Featuras 

All V-3754 valves feature a 
removeable cage trim design 
which provides valve plug guiding 
throughout the travel range and 
permits high rangeability. The 
cage also has an integral seat to 
facilitate convenient replacement. 
A modulating valve plug p.'ovides 
an equal percentage relationship 
between valve travel and flow at a 
constant pressure drop. A molded 
composition disc that assures tight 
shutoff is bonded to the valve 
plug. The bonnet, cage, and the 
stem and plug assembly can be 
removed for servicing. An arrow is 
stamped on one side of the valve 
body indicating normally open 
(black color) valve style and the 
direction of flow for proper piping. 

© 


SpwcifIcaMorw 


Producl 

V-3754 N.O. Steam or Water Valve 

Modtttt A SIzti 

See Table 1 

Body Rating 

Excaoda Requirementa of ANSI 616,16, Class 250 

Max* Tamporatura 

281F (140C) 

Staam 

3S PSIQ (Saturated) 

Max. Prataura 

400 PSIQ (2600 kPa) Between -20 & 150F (-29 to‘66C), 
Decreasing to 345 PSIQ (2415 kPa) at 261F (140C) 

Body Styla A Sixes 

Globe — 1/2, 3/4 and 1 In. Connections (I.P.f.) 

Control Air Connacllon 

Barbed Fitting for 5/32 or 1/4 in. O.D. Polytubing 

Max. Control Prassura 

30 PSIG (210 kPaj 

Spring Rangaa (Nominal) 

4 to 8 or 9 to 13 PSIG (28 to 56 or 63 to 91 k"Pa) 

Flow Charactarlstic 

Equal Percentage 

Caga 

Cast Brass including Integral Seat 

Trim Stem 

Stainless Steel 

Matarial Plug 

Brass with Molded A Bonded Composition Disc 

Body 

Cast Brass with Natural Finish 

Actuator 

Die Cast Aluminum with Enamel Finish 

Ambient Tamp. Umlts 

-10 to 150F (-23 to 65C) 

Accassorlas 
(Order Separately) 

Valve Position Indicator 
v-9502 Positioner Kit 
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Installation 

It Is recommended that the V-3754 
be mounted in an upright position 
in a convenientiy accessible 
location Sufficient clearance must 
be allowed for actuator and trim 
removal. The V-3754 must be 
piped with the flow in the direction 
indicated by the arrow so that the 
plug seats against the flow. 


Tablo 1 

Nominal Valve Propertlea 



DImonalons 

in. 

mm 

8li« 

Dimtnilons 

miTi 

in. 

A 

c 

1/2 

4>7/6 

.23 

ee 

3/4 

-■S— 

127 

92 

1 

5-1/4 

133 

„4-7/G 

124 





Spring 

V-37S4 Cod* Number 

$lxt 

In. 

Cy/ky 

¥m\of 

ntnat- 

ibimy 

Bing# 

PSIG 

WilhV-3000 

Actuator 

Lm 

Aciu«ior 




kPtk 




12/1 

14 1 

4-8 

•1001 

-1 


2.2/19 

20 1 

-1002 

-2 

1/2 

44/38 

3A 1 

28 

-1003 

-3 

1.2/1 
2.2/1 9 

14 t 
20 1 

9-13 
63 91 

-1004 

-1005 

-4 

-5 


4 4/3 8 

34 1 

-1006 

-6 

3/4 

8.6/73 

40 1 

4-8 
28 58 

-1007 

-7 

06/7 3 

40 1 

9-13 ~ 
03 91 

-1008 

-8 

1 

139/11 9 

44:1 

4-8 

2B-50 

-1009 

-9 

13 9/119 

44 1 

9-13 

63-91 

-1010 

-10 


Nominal Shut Off Preasuret 


atmuiUfu^iu 

3-5/8 

t7/16niA ^ 

Til __ 1 I 


FITTING 
FOR 5/32 OR 
1/4 OD. 
PLASTIC 
TUBING 



A 

1 



14 


fj-. 

8 

PStG 

98 

112 ' 

l2B 

’56 

tiPo 

19 

2L 1 

x. 

13 

pGie 

T3S 

147 ^ 

t63 


HPo 

trcciiDr 

PSIG 





spring) 

spring) 




orj^tn.at; v'koe isT 

or i’ ^ -.-TYi 
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JOHNSON V-3762 
NORMALLY OPEN WATER VALVE 


Cast Brass Body for and O.D. Tubing 
S.A.E. 45*" Flared Connections— 250 psi Body Rating 


The Johnson V-37G2 Normally Open Water Valve 
is designed to regulate the flow of hot or cold 
water in smail room air conditioning units. 

This vaive is accurately controlled by an ex- 
posed type V-3000 pneumatic actuator which 
has a synthetic rubber diaphragm in a die cast 
aluminum housing. The molded diaphragm design 
provides a constant diaphragm effective area 
throughout the stroke. The complete actuator 
assembly can be removed, by loosening a single 
set screw, without disturbing the remainder of 
the valve assembly. A completely enclosed ac- 
tuator is available on order. Valve bodies, less 
actuators, can also be used with the T-3000 
Series of valve top thermostats. 


V-3762 Valve 
With 

Optional Position 
Indicator 



pounded for hot and cold water service, provides 
an equal percentage relationship between, valve 
lift and flow at a constant pressure drop. 


Installation 


The V-3762 Valve body is constructed of cast 
red brass with 1/2" and 5/8" O.D. tubing con- 
nections. A modulating valve plug, with a re- 
placeable composition disc especially com- 


It is recommended that these valves be mounted 
in an upright position, piped so that the valve 
seats against the flow and arranged so the ac- 
tuator can be easily removed and replaced. 


Specifications 


MODEL 

v-3762 NORMALLY OPEN WATER VALVE 

BODY PATTERN AND SIZE 

ANGLE AND OFFSET GLOBE WITH 1/2" AND 
5/8" CONNECTIONS 

SERVICE CONNECTIONS 

FOR 1/2" (3/4"-i6) AND 5/8" (7/8"-l4) O.D. 
S.A.E. STANDARD FLARE 

SPRING RANGE 

3 TO 6 psI AND 4 TO 8 psi 

VALVE PLUG 

EQUAL PERCENTAGE CHARACTERISTIC 

TRIM 

BRASS 

STEM 

PHOSPHOR BRONZE 

DISC 

REPLACEABLE COMPOSITION 

STEM PACKING 

SYNTHETIC ELASTOMER U-CUP 

BODY RATING j 

250 psi (17.6 kp/cm’). 

MAXIMUM PRESSURE/TEMPERATURE 

250 psi (17.6 kp/cm’): 28IF (I38C) 

MATERIAL 

BODY 

CAST RED BRASS 

ACTUATOR 

DIE CAST ALUMINUM 

FINISH 

BODY 

NATURAL BRASS 

ACTU-a,TOR 

GREEN ENAMEL 

MAXIMUM CONTROL PRESSURFi 

30 psi 

CONTROL AIR CONNECTION 

1/8" F.P.T. 

ACCESSORIES 

VALVE POSITION INDICATOR 

MAXIMUM AMBIENT TEMPER/^TURE 

I50F (65C) 


PRINTED IN U.S.A. 
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V-4322 Mixing Volvo _ ^ 

Vs" thru 2" Brass Serowod Bnds 
1 SO PSIQ Body bating Piston Top 


The Johnson V-4322 3-Way Mixing Vaive is de- 
signed to regulate the flow of hot or cold water 
through coils or heat exchangers of all types. 

This valve is accurately controlled by an exposed 
type V'3000 pneumatic actuator which has a 
synthetic rubber diaphragm in a die cast alu- 
minum housing. The molded diaphragm design 
provides a constant diaphragm effective area 
throughout the stroke. The complete actuator 
assembly can be removed, by loosening a single 
set screw, without disturbing the remainder of the 
valve assembly. A completely enclosed actuator 
is available on order. Valve bodies, less actu- 
ators, can also be used with the T-3000 series 
of valve top thermostats. 


Specifications 


PRODUCT 

v-4322 3-WAY MIXING WATER VALVE 

SIZES 

1/2" THRU 2" 

SERVICE CONNECTIONS 

SCREWED CONNECTIONS 

CONTROL AIR CONNECTION 

BARB FOR 1/4" O.D* FLEXIBLE TUBING 

NORMAL POSITION 

UPPER PORT 

CLOSED - CONTRC~ SIGNAL OPENS 

LOWER PORT 

OPEN - CONTROL SIGNAL cLoSES 

BODY RATING 

ISO psig (lO.S kp/cm») 

MAX, PRESSURE & TEMPERATURE 

ISO psig (lO.S kp/cm’): 28 IF (I38C) 

MAXIMUM CONTROL PRESSURE 

30 psig (2.1 kp/cm^) 

SPRING RANGES 

4 TO 8 psig AND 9 TO 13 psig 

VALVE PLUGS 

CHARACTERIZED MODULATING 

AMRSRNT TEMPERATURE LIMITS 

-10 TO 1 SOP (-23 TO 6SC) 

MATERIAL 

BODY 

CAST BRASS 

ACTUATOR 

DIE CAST ALUMINUM 

TRIM 

BRASS 

STEM 

STAINLESS STEEL 

STEM 

PACKING 

SYNTHETIC ELASTOMER U-CUP 

DIAPHRAGM 

SYNTHETIC RUBBER 

DISC 

BRASS 

FINISH 

BODY 

NATURAL BRASS 

ACTUATOR 

GREEN ENAMEL 

ACCESSORIES 
(ORDER SEPARATELY) 

VALVE POSITION INDICATOR 

POSITIONER 



V-4322 Valve 
with 
Optional 
Position 
Indicator 


The valve has two modulating plugs which pro- 
vide a characterized relationship between valve 
lift and flow at a constant pressure drop. 


PnlNTED IN U.S.A. 
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Installation 

It is recommended that the V-4322 valve be 
mounted in an upright position, it must be piped 
so that the valve seats against the flow and 
arranged so that the actuator can be easily re- 
moved and replaced. 




II 




VALVE 

SIZE 

On.) 


DIMENSIONS On.) 


2 - 13/16 


2 - 13/16 


2 - 5/0 


5 - 1/4 

2 - 7/8 

4 - 1/4 

5 ^ 3/4 

3 - 1/2 

4 - 7/8 

6 - 1/4 

3 - 5/8 

5 - 1/8 


I 


ell 




OUTLET 
(COMMON) 




INLET A 
(N.C.) 


mm 


3<5/8“ CLEARANCE REQUIRED 
TO RENOVE ACTUATOR 

BARB FITTING 


EXTENDS 3/4 


4-7/l6"DIA 


0 0 


ys 


inlet"b" 


(N.O.) 

Sectional View V-4322 Valve 


Dimensions V-4322 with 
Exposed V-3000 Actuator 




Valve Size 
On.) 

Cy Eactor 


Cy Factor 


1.6 3.2 4.3 5.3 


1 - 1/4 1 - 1/2 2 


L5] 
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APPARATUS 

BULLETIN 

JOHNSON SERVICE COMPANY 


MILWAUKEE, WISCONSIN AND NIINCIPAL CITIES 


Johnson V-4440 Water Valve 
for 3 & 4 Pipe Systems 

Cast Brass Body for 1/2’’ and 5/8” O.D. Tubing 
S.A.E. 45^ Flared Connections * 250 psi Body Rating 


The Johnson V-4440 Water Valve is designed 
to regulate hot and cold water in a small 
room air conditioning three or four pipe sys- 
tem. The two-pipe supply system provides 
heating and cooling water to the room units 
at all times. The V-4440 valve has two in- 
lets, the upper and lower connections, and 
one outlet, the center connection, The lower 
“Inlet" port is normally open and the upper 
“Inlet" port is normally closed. The two 
inlets are never open at the same time so 
there can be no mixing of hot and cold water. 
This valve, therefore serves a dual purpose, 
that of a switching valve, supplying either 
hot or cold water to the coil, and that of a 
control valve, modulating the flow of either 
the hot or cold water. 

This valve is accurately controlled by an 
exposed type V-3000 pneumatic actuator 
which has a synthetic rubber diaphragm in 
a die cast aluminum housing. The molded 
diaphragm design provides a constant dia- 
phragm effective area throughout the stroke. 



V-4440 Sectional View 



V-4440 with Optional Valve 
Position Indicator 

The complete actuator assembly can be re- 
moved, by loosening a single set screw, 
without di.sturbing the remainder of the valve 
assembly. A completely enclosed actuator 
is available on order. Valve bodies, less 
actuators, can also be used with the T-3000 
Series of valve top thermostats. 

The V-4440 Valve body is constructed of 
cast red brass with 1/2 "and 5/8" O.D. tub- 
ing connections. The bottom service connec- 
tion is available with a .straight connector or 
with a 90 “elbow. 

The inner valve has two modulating plugs 
with replaceable composition discs, espe- 
cially compounded for both the hot and cold 
water service. 

Installation 

It is recommended that the V-4440 valve be 
mounted in an upright position. It must be 
piped so the valve seats against the flow. 
If it is necessary to rotate the 90“ elbow 
end connector, the union nut must be loosen- 
ed prior to adjustment and then retightened. 
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JOHNSON SERVICE COMPANY 

MILWAUKEE, WISCONSIN AND FRINCIFAL CITIES 


Specifications 


MODKl. 

V-4U0 \ AI.VK 

iionv PAT I'KIIN AND Sl/K 

;i-\uv NON MIXING WITH 1 2 " oit 5 CONNECTIONS 

SKHVICK CONNMsCTlONS 

Foil 1 2" (.'i 1 " Ift) AND r, B" (7 8"-H) O.D., S.A.R. 
STANDAHD KI.AIIi: Wn i! STILMGIIT CONNECTOR 
OH 00“ I'.LIIOIV ON IJO TTOM CONNECTION 

NORMAL POSITION 

UPPKII POUT 

CLOSED - Mil PH ESSE HE Ol’ENS 

LOWKR PORT 

0I>|:N - Mil PHKSSl'HE CLOSES 

SIMUNC KANGLS 

SUPPLY VALVK, 

3 TO 0 psi OR 9 TO 12 psi 

RKTURN V ALVF. 

() TO ') psi 

VAIAH PLUGS 

EOE AI, PEHCEN rXGE cil AH ACTEIUSTICS 

TRIM 

BRASS 

S'l'KM 

PllOSUllOR mU)N/K 

DISCS 

HKPLICEMIEE COMPOSITION 

ST KM PACKING 

SYN rilKTlC U).\ST()MKR U-CUP 

IIODY HATING 

ano psi (17. ft kp'cmn 

MAXIMUM PULSStlHL 

‘^TKMPKRA'rUR K 

200 psi (17. ft kp riiiD: 2H1E (HBC) 

M AT K RIAL 

nODY 

CAST IIED IIHASS 

ACTUATOR 

DIE CAST ALUMINUM 

FINISH 

IIODY 

NA’n R \1. BRASS 

ACTUATOR 

GHKI'IN ENAMEL 

MAXIMUM CONTROL 

PRKSSURK 

:|0 psi 

CONTROL AIR CONNKCTION 

1/R" ICU T. 

ACCKSSORIKS 

VAIAE POSl'l'ION INDIC.AT'OH 

MAXIMUM AMIMKNT ' 

'UMPKRA'rURK 

i.ooE ift.".(:i 


Cv Factor Table 


Valve Size (In.) 
Cy Factor 


CP 

• ' -~A'7/I6’'DIA J S 



|/2 

5.'8 1 

Cold Water Inlet (N.C.) 

1.4 

2.4 

2.4 

4.1 

4.1 

Hot Water Inlet (N.O.) 

1.4 

2.4 

1.4 

4.7 

2.1 


Dimensions 




ORIGINAL ^ 

OF POOK QGAUlt ^ 


T I •? 


*•7/8* l•?/6'‘ 


V-4440 with Straight 
Connector 


^ mL^y...^±A 

v-4440 with 90* Elbow 
Connector 
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APPARATUS »/ coc/> 
BULLETIN V-0Z50 

JOHNSON SiRVICI COMPANY 

MILWAUKEE, WISCONSIN AND PRINCIPAL CITIES 


Johnson V-5250 Normally Open Diaphragm Valve 
for Steam or Water Applications 

Modulating Plug 150 psi Body Rating 

thru 2’* Cast Brass 2Vz*^ thru 8*’ Cast Iron 


The Johnson V*5250 is designed to regulate 
the flow of steam or hot and cold water under 
the control of a thermostat or humidostat on 
applications where modulating control is de* 
sired. Valve sizes through 2" have a 
back seating feature that permits changing the 
stem packing without interrupting service to 
the system. 

The valve is equipped with a diaphragm 
operator of ample size to assure accurate posi* 
tioning of the inner valve. The diaphragm is 
enclosed in a metal housing for protection 
against dirt and damage. By loosening three 
set screws, the entire operator assembly can 
be removed without disturbing the remainder 
of the valve assembly. 

Speciflcotiont 


.SKHUCK 

STEAM OR WATER (HOT OR COLD) 

IIODV J‘ATTKUN 

GIOHE, SINGLE SEAT 

NOHMM. POSITION 

OPEN - AIR PRESSURE CLOSES 

s)»uim; hanokh 

4 TO H |jsl, 9 TO 13 psi 

INNKU S AfAK 

EQUAL PERCENTAGE MODULATING PLUG 

!HS( 

REl'LACEAHLE COMPOSITION 

TItIM 


muss 


BRASS WITH SCREWEDJN SEAT 

STKNr PA( KING 

.TR 

U-CUP. SILICONE 

d ll & 5‘R 

MOLDED RING (Stvam) 

U CUP, RUNA.N (Water) 

H.R 

ASBESTOS ROPE 

lUMlVIMriNG ] 

im |isi {10,5 kp/em'O 

MAXIMUM OPE«ATIN(; PRESSUHK 

STEAM 

35 psl (2.5 kpA’mM 

WATER 

150 imi (10.5 kp/cm2) 

MAXIMUM OPKflATJNO TKMPEllATURE 

STEAM 

2H1 K (MOC) 

WATER 

320 K (1600 

MATEIUAU 

nODY 

HIGH GRADE CAST RED BRASS (*4"-2") 

HIGH TENSILE CAST IRON (2J//-8") 

TOP 

CAST ALUMINUM (3-R & 4 H) 

CAST IRON (5-R & IbK) 

mAPIIRAGM 

MOLDED REINFORCED RUBBER 

SERVICE CONNECTIONS 


MALE UNION OU'ILET, FEMALE INLET 

& r 

SCREWED ENDS 


FLANGED ENDS 

AC\X1MUM CONTROL PRESSURE 

25 Phi 

CONTROL AIR CONNECTION | 

!^i" F.P.T. 


Printed In U.S.A. 



Plaitfed Endt 
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JOHNSON SERVICE COMPANY 

MILWAUKEE, WISCONSIN AND PRINCIFAL CITIES 


A Johnson V-9502 pilot positioner can be sup- 
plied with this valve. A valve position indi- 
cator is also available, 

inner Valve 

This valve is furnished with a modulating plug 
inner valve which provides an equal percent- 
age relationship between valve lift and valve 
flow at a constant pressure drop. The perform- 
ance characteristic is shown in the Flow 
Curve. 


The modulating plug has a replaceable com- 
position disc which, together with the single 
scat construction, assures 100% tight seating. 

Installation 

It is recommended that this valve be mounted 
in an upright position, piped so the inner 
valve seats against the flow, and arranged so 
the operator can be conveniently removed 
and replaced. 

Table 


Factor 


VHlvf 

Sift' 

(llU) 

*2 


l 


1*2 

2 

2*i 

3 

i 

5 

ff 

8 

Cv 

iMM'lor 

no 

I..*; 

23 

;u 

7.0 

12 

20 

:i3 

r.i 


ir*n 

210 

.350 

5W 



Minimum Clearance 
to Remove Operator 


;lr 

1 1 // 
X in 

■ 4.R ‘ 


fvR 

to 

a»R 

f 

! S' 


l!i" and 2" Valve 




Dimensions and Maximum Seating Pressures 


Viilve 

Si/<* 

(III.) 

T»m 

Si/e 

himcMMioDH (ill.) 

SriMiiip; 
|»rr>i*.i»r<* 
<I»M) t 

\ 

H 

C 

!•; 



.{ It 

fi 



1^1 



;i', 

.i K 

fi 

0!,*, 


nil 


;i:i 

” I "" 

l-U 

U 

^ 0 iT 


1‘ji 


l;U 

i 1 , 

\]\ 

^ 0 

10‘„ 


2‘« 

1!n 

7,3 

TT5 

“mr 

■|V ■ 

-rmr"*" 




4.1 ■ ’ 



o' 

10 ‘i 

r>'ii 



2.« 


•1 it 

H'ji 

12h: 




5.9 

2 * 

IK 

O' It 

ii 




19 


li li 

1 1 Ji 

lO'i 

7't 



0.3 



H’li ' 

■ jii:;' ‘ 






5' II 

iMu 






4.0 

1 

rvK ■ ' 

ii^r 

‘21 

lou 





ItTr* 


l^O'n ’ 

iOi;. 



"’** 5,5 


3 It* 

"ir.,1 ■ 

22 ih 

12|'. 




5 

”j 

lo«/ 




i 




"irrr”'" 

■ iti'i . 

'2H 

Vl' . 

' 


_ 2.3 

« ■ 

iUi ■ 1 


11^.1 i 

17 1. 



I..I 


iM.iMiiMinr Scahiig I’lr-Mtn' pcj ("xi < onirnl 1 *h h.4uii- nlmu* upper spnng ntnp', 
•Siiam Applii.iliiiiK 
MV .tier AppliiiifimiH 
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JOHNSON CONTHOL 


OESISN • MANUFACTURE • INSTALLATION 


AFFARATUS w CACA 
BULLETIN V-SODO 

JOHNSON SERVICE COMPANY 

MILWAUKEE, WISCONSIN AND FRINCIFAL CITIES 


Johnson V-5650 Water Valve 

with Rubber Diaphragm Operator 
2 Vi" thru 6" Modulating Plugs Three-Way Bypass Flanged Ends 
Maximum Pressure 125 psi Maximum Temperature 320 F 


The Johnson V*5650 Water Valve, Fig. 1, 
with rubber diaphragm operator is designed 
to accurately control large volume flow 
through coils, heat exchangers, cooling towers 
or process applications. 

The diaphragm operator is available in three 
sizes to assure sufficient force to handle all 
seating pressures and line surges. The heavy 
duty, molded rubber diaphragm will remain 
resilient through years of service, and will 
consistently provide accurate response to con- 
troller demands. The diaphragm is enclosed 
in a strong metal housing which protects 
against dirt, tampering or damage. By 
loosening three set screws the entire operator 
assembly may be removed without disturb- 
ing the balance of the valve assembly. 

Body 

The V-5650 valve is furnished in a three-way 
bypass body pattern with flanged ends, 2 ^>" 
through 6 ". The valve body is made of high 
grade cast iron. A unique construction fea- 
ture of this valve permits “in line” servicing. 
All of the inner valve components, including 
the screwed-in seat rings, can be removed 
and replaced quickly and easily without re- 
moving the valve body from the pipe line. 
The maximum fluid pressure rating is 125 psi 
and maximum temperature rating is 320 F. 

inner Valve 

This double seat valve has two modulating 
plugs especially designed to provide a linear 
relationship between valve lift and valve flow 
at a constant pressure drop. Fig. 2. Renew- 
able composition discs which are especially 
compounded for liquid service assure 100 per 
cent tight seating. The total capacity input 

Prinfod In U. $. A* 



Fig. 1: Cutaway View of Johneon V-5650 
Three-Way Bypate Water Valve 

of this three-way valve is constant regardless 
of the position of the inner valve. The flow 
can be directed to either of the two outlets 
as required. Both plugs close against the 
flow thereby eliminating water hammer and 
slamming in the valve. 

Spring Rangaa 

The V-5650 bypass valve is furnished with 
a 7 to 11 psi spring range. 

Packing 

The U-cup pressure sensitive packing. Fig. 3, 
utilizes the force of the liquid pressure to 
effect a positive seal. Advantages of this 
type of seal are: 

a. No initial manual adjustment. 

b. Automatic compensation for wear, thus 


1 


V-5650 


APPARATUS 

BULLETIN 



Specifications 


SIZES 

2 '/a", 3", 'I", 5", 6" 

BODY PATTEHN 

THREE-WAY BYPASS 

SERVICE 

HOT OR COLD WATER 

NORMAL POSITION 

OUTLET “A” 

OPEN — AIR PRESSURE CLOSES 

OUTLET “B** 

CJ.OSKD - AIR PRESSURE OPENS 

SPRING RANGE 

7 TO 11 psi 

INNER VALVES 

LINEAR PLUGS 

DISCS 

RENEWABLE COMPOSITION 

TRIM 

BRASS 

STEM PACKING 

ll-CUPS 

SEATS 

BRASS, SCREWEIl-IN 

nODY RATING 

125 pni 

MAXIMUM FLUID PRESSURE 

125 p8i 

MAXIMUM FLUID TEMPERATURE 

m F 

MATERIAL 

BODY 

HIGH GRADE CAST IRON 

TOP 

DIE CAST AI,UMINUM (4-R) 

CAST IRON (5-R, B-R) 

FINISH 

BODY 

DULL BLACK LACQUER 

TOP 

NATURAL ALUMINUM (4-R) 

DULL BLACK LACQUER (5-R, 8-R) 

SERVICE CONNECTIONS 

125 psi FLANGED ENDS 

OPERATOR DIAPHRAGM 

MOl.DED REINFORCED RUBBER 

MAXIMUM CONTROL AIR PRESSURE 

25 \m 

CONTROL AIR CONNECTION 

Ut" FEMALE PIPE THREAD 




APPARATUS 

BULLETIN 


V-5650 
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JOHNSON SERVICI COMPANY 

MILWAUKEE, WISCONSIN AND PRINCIFAL CITIES 


eliminating the need for periodic adjust* 
ments. 

c. Friction is reduced to a minimum be* 
cause the sealing force is proportional to 
fluid pressure. 

d. Maximum, maintenance-free life. 

Copaciliat 

For convenience in selecting the proper valve 
capacity or valve size, a Cy Factor Table is 
given below j 


Cy Factor Table 


VaIvo SIm 

2Vt" 

3^^ 

4" 

5^' 

6" 

Cy FacIOP 

68 

103 

194 

29B 

414 


Installation 

It is recommended that this valve be mounted 
in un upright position. It must be piped so 
that the inner valves close against the flow. 

Ordering Instructions 

Wh(*n ordering use; 

1. Standard equipment code number 

If the standard equipment code number is 
not available, specify; 

2. Hulletin number 

3. Valve size 
•I. (]v factor 

.'5. Operator size 

(). Actual maximum operating temperature 
and pressure 



I- - - c 


Dimensions 

Body 


Viilve 

(in,) 

DimentiionB (in#) 

Top 

A 

u 

C 

D 

E 

2>i 

4*11 

B'/b 

19% 

9% 

77d 

4 

5.R 

m 

27% 

9% 

7. ’.I 

4 

ti*n 

16'/* 

32 li! 

9% 

7.’.t 

4 

3 

4-R 

B'/i 

20% 

loys 

8.V 

4% 

r>\\ 

11% 


10% 

8,\r 

4% ■ 

ll-R 

161/2 

33 r« 

10% 

BiV 

4% 

4 

5.R 

11% 

29 

12% 

Oit. 

_5!i_ 

ILK 

WA 

34 U 

12% 

9 i'll 

51/4 

5 

5.R 

11% 

30% 

13% ^ 

11% 

6 A 

m 

16'/2 

36;ii 

13% 

11% 

6 ill 

6 

541 

11% 

32% 

15 

13% 

7% 

\U{ 

161/2 


15 

13% 

7% . 


Flange and Bolt Circle 




VALVE 

SIZE 

(IN.) 

OIA 

OF 

FLANGE 

THICKNESS 

OF 

FLANGE 

DIA OF 
BOLT 
CIRCLE 

OIA. OF 
BOLT 
HOLES 

NO. OF 
•OLT 
HOLES 

2-1/2 

7 

11/16 

5-1/2 

3/4 

4 

3 

7-1/2 

3/4 

6 

3/4 

4 

4 

9 

1 

r-i/2 

3/4 

i 

5 

!0 

1 

8 - 1/2 

7/il 

• 

6 

II 

1 

9-1/2 

7/8 

0 
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V-5840 Mixing Valve 
Va'' — 2" Cast Brass 2Va" 
1 50 psig Body Rating 


-- 6" Cast Iron 
281FMax.Tarnp. 


The Johnson V-5840 is designed to mix water of 
different temperatures under the control of a 
thermostat or humidostat. The flow from either 
of the two inlets can be directed through the 
single outlet of this valve. 

This valve is equipped with a molded reinforced 
synthetic rubber diaphragm actuator of ample 
size to assure accurate positioning of the valve 
plug. The diaphragm is enclosed in a strong 
metal housing for protection against dirt and 
damage. By loosening three set screws the en- 
tire actuator assembly can be removed as a 
separate unit without disturbing the remainder 
of the valve assembly. 

A Johnson V-9502 pilot positioner can be sup- 
plied with this valve. A valve position indicator 
is also available. 

Installation Instructions 

The V-5840 valve should preferably be installed 
in an upright position, and piped in such a man- 
ner that the inner valve always closes against 
the flow. 


Typical Application 



Piping Arrangement for Coil Control 
with Individual Pump. Valve Normally 
Closed to Supply 



V-5840 3-Way Mixing Valve 
with Iron Body, Flanged Ends 



Sectional View of V-5840 Iron Body 
Mixing Valve with Flanged Ends 


Cv Factor Table 


Valve 

Size 

(In.) 

Vi 

Va 

1 

P/4 

V/i 

2 

IVi 

3 

4 

5 

6 

Cv 

Factor 

3.2 

4.3 

5.3 

8.6 

13 

21 

30 

54 

! 

80 

157 

238 

347 





Sptcifications 


1 PflODUCT 

V*5M0 3*WAY mixing valve 

SlZdS 

BRASS BODY 

12 THRU 2 ‘ SCREWED ENDS 

IRON BODY 

2 1* THRU 6 ‘ FLANGED ENDS 

SERVICE 

HOT OR COI 0 WATER 

(FOR other fluids. CONSULT THE FACTORY) 

CONTROL, AIR CONNECTION 

BARB FOR 1 M Q.D^FLEXIBLE TUBING 
SUPPLIED FOR FIELD INSTALLATION 

normal position 

INLET »*A»* 

CLOSED - CONTROL SIGNAL OPENS 

INLET "B" 

OPEN - CONTROL SIGNAL CLOSES 

BODY RATING 

ISO pii* (10,5 kp cm* ) 

MAXIMUM PHeS$UR6 
AND TgMPeRATURB 

ISO Pti* (10,5 kpVm'). 20IF U'WC) 

MAXIMUM CONTROL PRESSURE 

25 (1*7 kp ) 

SPRING RANGES 

4 TOap«t<.9 TO 13 psi« 

VALVE PLUGS 

CHARAC1 ERIEED MODULATING 

AMBIENT TEMPERATURE LIMITS 

-I0TOI50F (*23T0 66C) 

SEAT 

BRASS BODY 

MACHINED INTEGRAL WITH BODY AND 
3-WAY VAl.Ve END 

IRON BODY 

BRASS. StREWED-IN SEAT RINGS 

MATEPIAL 

BODY 

BRASS (I 2‘ THRU 2”) 

CAST IRON (2*1 ^2 ‘ THRU 6“ 

ACTUATOR 

ALUMINUM a RAND 4*R) 

CAST IRON (S^R AND 8-R) 

TRIM 

BRASS (STAINLESS STEEL STEM) 

PACKING 

U-CUP, SYNTHETIC ELASTOMER 

blAPHRAOM 

' MOLDED REINFORCED SYNTHETIC RUBBER 

DISCS 

BRASS 

FINISH 

BODY 

NATURAL BRASS (l/2“ THRU 2^') 

DULL BLACK LACQUER (2-I/2" THRU 6“) 

ACTUATOR 

NATURAL ALUMINUM (3-R AND 4*R) 

DULL BLACK LACQUER (5-R AND 6-R) 

ACCHSSOfUES 
(ORDER SEPARATELY) 

VALVE POSITION INDICATOR 

POSITIONER 


V»tv« 
Site (in.) 

ts 

mb 

Dim«n»iont (in*) 

A 



B 

C 

D 

Vi 

3*R 

6 


3»4 

'V/xt. 


3-R 

6 

n 

mm 

mm 

1 

3-R 

6 

iO 

2% 

' 2% ' 

PDBI 

3-R 

6 

lOV, 

4v; 

2V, 

■01 

3-R 

6 

10% 

4V, 

3V. 

2 

warn 

8V« 

n% 

OOI 

3H 

2Vi 

5-R 

ll’i 

wm 

mm 

6'M. 

3 


11% 

20»V,e 

8% 

6‘Vi, 

4 

EB 


26*.!, 

m, 

B'/„ 

5 

0-R 

■01 



9% 

6 

8-R 

16% 

28>/e 

M% 

\mm^ 


Minimum Clearance 
to Remove Diaphragm 
Assembly 


3-R 

2’* 

4-R 

2» 

5-r' 

3" 

8-R 

4" 


Dimensions 



Flanged Screwed 




Flange anrf iolt Circle 
Oimensienf (in.) 


Valv* 

Six« 

(In.) 

DU. 

of 

Flango 

Thlcknoii 

of 

FtanfO 

DU. of 
•olk 
CircU 

DU* of 
Bolt 
MoUi 

No. of 
Bolt 
Hotoi 

2V, 

7 


5V, 

% 

4 

3 

7% 

% 

6 

% 

4 

4 

9 

1 

7V, 

% 

6 

5 

10 

'V„ 

8V, 

% 

8 

"s 

M 


9V, 

% 

6 


160 
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»»R0I)UCT 

DATA 

V-6143 


JOHNSON V-6143 

THREE-WAY SWITCHING AIR VALVE 


3/8" and 3/4" Flat Discs Bronze Body 


125 psi Maximum Pressure 


The Johnson V-6143 Diaphragm Three-Way Air 
Switching Valve is designed to switch the flow 
of air from one supply pressure to another, as 
in pneumatic temperature control applications 

This three-way valve body is equipped with a 
molded rubber diaphragm actuator of ample size 
to assure rapid positioning of the inner valve, 
according to controller demands. The diaphragm 
is enclosed in a strong, cast metal housing 
forming a single unit, for protection against 
dirt, tampering or damage. By loosening one set 
screw the actuator assembly may he removed 
without disturbing the valve assembly. 

The V-6143 valve body is furnished in a three- 
way, high grade steam bronze body pattern, in 
sizes 3'8" and 3/4", with screwed ends. Thi.s 
valve has bronze trim, the upper seat machined 
integral with the bronze body, the lower seat 



machined integral with the bronze three-way 
v.ilvo end, and with a maximum body rating of 
125 psig. 

!t IS recomineiided that this valve be piped so 
the inner valves always seat against the flow. 


SIZES 

L8" AND 3 4" 

BODY PATTERN 

THRfi;-VVAY SWITCHING 

SERVICE 

AIK 

NORMAL POSITION 

INLET "A” 

CLOSHD •• A«H PKf- SSURE OPENS 

INLET 

OPEN - AIR PRisSURE CLOSES 

SPRING RANGE 

J 8 ': <> TTH I psir: 3/4": 9 TO 13 psig 

INNER VALVE 

PLAT DISCS 

DISC 

RriNBWABLE COMPOSITION 

TRIM 

BRONZE. UPPER SEAT MACHINED INTEGRAL WITH 
BODY. LOWER SEAT MACHINED INTEGRAL WITH 
THREE-WAY VALVE END 

STEM PACKING 

MOLDPD U-CUP 

BODY RATING 

hs psig 

MAXIMUM PRESSURE 

125 psig 

MATERIAL 

BODY 

HIGH GRADii STEAM BRONZE 

TOP 

CAST ALUMINUM 

FINISH 

BODY 

NATURAL BRONZE 

TOP 

NATURAL ALUMINUM PAINTED GREEN 

ACTUATOR DIAPHRAGM 

MOLDED RUBBER 

SERVICE CONNECTION 

SCREWED ENDS 

MAXIMUM CONTROL PRESSURE 

30 psig 

CONTROL AIR CONNECTION 

1/8" "SMALE PIPE THREAD 








JOHNSON SERVICE COMPANY 

607 (EAST MICHIGAN STREET • MILWAUKEE, WISCONSIN 63201 
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TRANSMITTER 
300T Sorios 



r 



SYBRON|Taytor 


Filo 2-4 


300T SERIES PNEUMATIC DIFFERENTIAL PRESSURE TRANSMITTER 


OESCRtPTiON 

The Taylor Pneumatic Differential Pressure Transmitter is a non indicating force balance 
Instrument transmitting 3 to 15 psig signals proportional to the differential produced by 
thej)fimary element. A compact universal secondary with an extensive choice of primary 
materials and pressure ratings provide a versatile line of transmitter. Five different static 
pressure ratings and a choice of six diaphragm and trint materials are available. Spans horn 
1 to 800 inches of water, static press are from 60 to 6000 psi ahd elevation and suppression 
capability from -800 to 600 inches of water, all add to the flexibility of this transmitter. 
Because no mechanical seals are used, the transmitter is applicable to full vacuum service. 

The detail specifications following apply to all standard instruments used within the 
published parameters. 



Basic 

Catalog 

No. 

Span 

(Adjustable within 
the following limits) 
in.HaO kPe 

Zero Point Limits 
(3 psi output) 

Max. Elevation Max. Suppression 
in. H 2 O kPa in. H 2 O kPo 

Upper 
Range Limit 
(15 psi Output) 
in. H 2 U kPa 

Max. Working 
Pressure 
psig kPa 

-Toi’t 

lto7 

0.25 to 1.8 

-7 

-1.8 

6 

1.55 

7 

1.8 

50 

350 

302T 

5 to 50 

1.2 to 12.5 

-50 

-12.5 

45 

11 2 

50 

12.5 

500 

3,500 

303T 

20 to 250 

5 to 62.5 

250 

-62.5 

230 

57 5 

250 

62.5 

1,500 

10,000 

304T 

200toPao 

50 to 200 

800 

200 

600 

150 

800 

200 

1,500 

10,000 

306T 

20to2CC 

5 to 62.5 

^250 

-62.5 

230 

57.5 

250 

62.5 

3,000 

20,000 

307T 

20 to 250 

5 to 250 

-250 

-62.5 

230 

57.5 

250 

62.5 

6,000 

40,000 

308T 

200 to 800 

50 to 200 

-800 

-200 

600 

150 

800 

200 

6,000 

40,000 


Use suppression/elevation spring, Accessory (67) wlion elevation or suppression exceeds +5% of actual span. 


SPECIFICATIONS 
Output Signal 

Repeatability , ^ 

Air Consumpit^nO^'^^^^ 

Ql' 

Air Supply 


3 to 1 5 psig (20 to 100 kPa) (0.2 to 1 .0 Bnr) (0.2 to 1 ,0 kg/cm2> 
±0.1% any Span, ('±0.2% for 301 T) 

0.2 scfm (0.34 m3/h) 

20psig (140kPa> (1.4 kg/cm^) rocommanded 
18 psig ( 1 25 kPal ( 1 .3 kg/cm^) minimum 
25 psig ( 1 75 k Pa) ( 1 .8 kg/cm^) maximum 


Warning Use of a supply gas other than air can create a hazardous environment bvecause a small amount of gas continuously 
vents to atmosphere, 

Zero AdjustaMlity ± 5% of actual span 


Input Damping 


Overrange Pressure 
Calibrated Accuracy 


On 316L sst diaphragm form, damping is continuously adjustable from 0.15 
to 1 .0 Hz corner frequency. Other forms have fixed damping: 3 sec for 63.2% 
response on 301 T; 0.5 sec on all others. 

May be overranged to maximum stated working pressure 

±,25% typical (±0.5% for 301T Extra low range) (includes linearity, hys- 
teresis and repeatability) 


Allowable Vacuum 


Full vacuum 


Mounting Position Universal, However, rezeroing may be required if transmitter is mounted 

more than 5° from vertical position 


Ambient Temperature Limits . Secondary: 40°F (-40°C) minimum, 180°F (82°C) maximum 

Primary: -40'^F{-40°C) minimum, 300®F(149°C) maximum 


Weight 


301T 

302T 

303T 

304T 

306T 

307T 

308T 


lb 

36 

25 

1.3.5 

12 

15.5 

27 

15 


kg 

16.4 

11.4 

6.2 

5.5 

7,0 

12.3 

6.8 
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QUICK-SCAN^ 1400 INTEGRATORS 


INTEGRATORS 

1410N,1411N 

Flt« 1 3V2 


DESCRIPTION 

TN 141 ON Pncumttic Integrator receives • 3-15 pii Input signal and provides a pulse (or 
optional contact closure) output, the rate of which is linearly proportional to the input 
inagnitude, With the same pressure input fignal the 141 IN provides an output proportion- 
al to the square root of the input magnitude. The pulse outputs are calibrated from 0 to 
200 pulses per hour to 0 to 20,000 pulses per hour and can actuate up to two external 
counters. The 141 IN is standard with a low level cut-off ad] ustable from 0.6% to 5% 
input. 


The Integrator consists of two components; a pressure to current transducer and an elec- 
tronic irtlegrator circuit board mounted in a single housing which has dimensions of app- 
rox. 6" X 6" X 9”. This housing Is designed for rear of panel mounting. Each integrator 
has a NPT input port for the pneumatic signal and two terminal blocks, one for the 
power supply and the other for the pulse output. The power supply is normally ac at 
110, 117, 220, or 234 volts and 50 or 60 Ha. A 24 volt dc power supply Is also available. 



SPECIFICATIONS 


Input signal 


3 to 15 psig (0,2 to 1.0 kg,/cm2) (0.2 to 1.0 bar) 


Cut-Off 


0.5 to 5% 


Output Signal 

Adj ustable Full Span Count Rata 
Puls# Amplitude 
Pulse Width 
Output Pulse 


From 200 to 20,000 pulses per hour 

44V decaying to approximately 10V in 80 ms. 

80 ms ±10% 

Not referenced to circuit common 


Output signal can operate Counters with: 


Coil Rating 


24V dc 


Minimum Resistance 
Counter No. 1 
Counter No. 2 


300 ohms 
210 ohms 


Calibrated Accuracy 


±0.5 % of input span ± one pulse 


Ambient Tamparatura Limits 
Operating 
Storage 


+40°F Minimum, +120*^ F Maximum (+4*^C, +49**C) 
•40° F Minimum, 'H65°F Maximum (*40°C, +74°C) 


Retransmitting contact 
Contact Rating 
Operating Position 


SPOT mercury-wetted read relay 

50 V A at 2 A maximum or 400V maximum non-inductive 

Vertical (Instrument may be inclined up to 30 from vertical) 


Electrical Classification 


Codes B, L - CSA Is the Approval Agency 
Code K - FM Is the Approval Agency 


Power Supply 

AC '' 117V ±10%, 60 Hi 

117V ±10%, 50 Hi 
234V ±10%, 60 Hz 
110V ±10%, 60 Hi 
220V ± 10%, 50 Hz 

DC 24V dc to dc isolated 


Power Consumption 
AC 
DC 


6 watts, 10 VA . 
6 watts at 24V 


Dimensions (Nominal) 

Weight 

Nat 

Shipping 


6" X 6" X 9" (150mm x liOmm x 225mm) 


7.5 lb (3.4 kg) Approx. 
11 lb (5.0 kfl) Approx. 


ra 


Cffaetiva Juiv 16. 1t7i 


T/IYIJOR 


QUICK-SCAN* 1400 TOTALIZER 


TOTALIZER 

1415N-1418N 


File 1-31-3 


DESCRIPTION 


Th«Tayfor 1415N Series Totalizersare a convenient way to mount electrical impulse totalizing and predetermin- 
ing coumeri among QUICK^SCAN 1400 Series front-ol-panet instruments# 

The 141 5N has one totalizing seven-digit counter mounted on a 3 In, x 6 In, x 24 in. (75mm x 160mm x 610 
mm) lUde, 

The 141 6N has two totsHzIng seven-digit counters mounted on a 3 In. x 6 In. x 24 in. (75mm x 160mm x 610 
mm) lilde. ^ 

The 1417N has a totalizing seven-digit counter and a predetermining counter mounted on a 3 In, x 6 in, x 24 In. 
(76mm X 150mm x 610mm) slide, 

The 1418N has one predetermining counter mounted on a 3 in, x 6 in, x 24 in, (75mm x 150mm x 61 0mm) slide. 



£ 7044 } 


The predetermining counter has two six-digit displays. One display is for the adjustable preset count, which counts down toward 
zero as input pulses enter. The second display counts upward as Input pulses enter. When the preset count is reached, a contact 
closure is made. This predetermining counter is standard with both manual and electrical reset, which resets the count-down dis- 
play to the last preset value and simultaneously resets the count-up display to zero. 


The totalizers are avaliablo with or without manual reset. 


Counters have either 24V dc or 1 17V ac input coil rating with a maximum count rate of 36,000 counts per hour, All counters are 
designed to operate in conjunction with QUICK-SCAN 1400 Pneumatic Integrators (141 ON & 141 IN), 

The totalizers are capable of being relay rack or panel mounted in Taylor Slide-Guide Instrument Mounting Trays. 

SPECIFICATIONS 

Input 

Coil Rating 
Speed 

On-OH Time 
On 
OH 

Reset 

Totalizing Counter 
Predetermining counter 


Optional manual push button 

Manual push button and electrical (117V, ec, 20W) reset 


24V dc (standard) 

117V, 60 Hz (optional) 

36,000 pulses per hour, maximum 

50 ms, minimum 
50 ms, minimum 


Cc ntact Rating SPOT or Predetermining 

DC 48V, 0.6A, maximum 

AC 250V, 1 ,0A, maximum, non-inductive 

Electrical Classification Codes B, L - CSA is the Approval Agency 

Code K - FM Is the Approval Agency 


Ambient Temperature Limits 
Operating 
Maximum 
Storage 


•f40**F minimum, +120^F maximum ('♦’4 C, +40 C) 
+30°F minimum, +130 F maximum (-1 Ct +54 C) 
-40*^F minimum, +165°F maximum (-40 C, +79 Cl 


Oimansions 


3 in, X 6 in. x 24 in, (75mm x 150mm x 610mm) 


Weight 

Net 

Shipping 


1415N 

5.5 lb (2.5 kg) 
10.5 lb (4.8 kg) 


1416N 
6 lb (2.7 kg) 
11 lb (5.0 kg) 


1417N 

6.5 lb (3.0 kg) 
11.5 1b (5.2 kg) 


/6r 
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COMPUTER 
975N. mu 


zrm PNEUMATIC COMPUTER 
376N SQUARE ROOT EXTRACTOR 


DESCRIPTION 

Tha 37EN computer accepts one or two input pressure signals and produces an output pressure 
signal which is proportional to the product or quotient of two inputs, or, the square root or square 
of one input. 

The 376N square root extractor will accept any 3 to 15 psig signal from a differential pressure 
transmitter as Hs input and produce an output signal proportional to flow. 

BasicaHy, the difference between the 375N computer and the 376N square root extractor is the 
addition of two sensing nozzles and a gasketed function switching plate to the computer thus 
permitting quick conversion to multiplication, division, squaring or square root extraction. The 
computer has bias adjustments making it possible to handle suppressed or elevated ranges or 
inputs or outputs. 






Basic Catalog No. 
375N 
376N 

SPECIFICATIONS 
Output Signal 
Accuracy 
Repeatability 
Hysteresis 


Accuracy • 0% Input (376N) 

Speed of Response 
163%) 

Ambient Temperature Limits 
Air Supply 


Multiplication, division, squaring and extraction 
Square root extractor 


3 to 1B psig (0,2 to 1 .5 kg/cm^) 


±0.5% - Note 1 


0.25% maximum 
0.10% typical 

±0,5% (includes linearity, hysteresis and repeatability) 

0.02 sec squaring and multiplying 

0.04 sec division and square root extraction 

30®F l-1®C) minimum, 140®F (60»C) maximum 

20 psig (18 psig minimum, 25 psig maximum) 


Warning Use of a supply gas other than air can create a hazardous environment because a small amount of gas continuously 
vents to atmosphere. 


Air Consumption 
Mounting 


Connections 


Weight 

MATERIALS OF CONSTRUCTION 


Manifold 


0.2 scfm (0.37m3/h) maximum 

Universal bracket for 11/4 to 2 in. (32 te II mm) pipe. Also, wall or sur- 
face mounting. 

El and E2 (inputs), air supply and output ports li 1 /4 in. internal NPT 
4lb(1.8kg) 


Die-cast aluminum, epoxy cemented, wi#t biht enamel finish 
Drawn aluminum with baked enamel finish 


1. From 4 to 100% of input for square root extraction, and 20 to 100% of denominator input fer dhMon. 


1 


Effective July li, tf77 
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TRANSMITTER, INDICATOR 
210T Series, 210K 

File 2-1 


T^AIMSCOPE^ PNEUMATIC TRANSMITTER 
AND INDICATOR 


^ Lorge Dial Indication 

• Single Package Pneumotics 

• Proven Actyoting Element* 

• Enclosed Motion Amplifier 

• Low Cost Alarms 


11-3/4 in» (300mm) Long 
Simplifies Maintenance 
Interchangeable v,?ith FULSCOPE* Units 
Eliminates Dead Spot 
Servo Actuated 


DESCRJ?TION 

The 210T and 211T TRANSCOPE Pneumatic TYansmitters are available for the 
measurement of temperature, pressure, volumetric pressure, liquid level, flow, force 
fload) or absolute pressure. They provide a pneumatic output signal proportional to 
the measured variable in the range of 3 to 15 psi (0.2 to l.G kg/cm^ ). Both servo and 
measuring element driven alarms are available. For piped and mounted air supply sets, 
see File 7-lB. 

The 210K is a TRANSCOPE Indicator only, matching the 210T in performance spec- 
ifications and appearance. This Indicator can also be equipped with measuring element 
driven alarms only. 



-SPECIFICATIONS 

Accuracy; 


tO.5% 


+ Transmission Signal 
♦Indication: t)% 

Threshold Sensitivity: 0,]% 

Hysteresis: 0.1% of input spoh 
Recommended Air Supply; 20 psi(1.4kg/cm2) 
Ambient Temperature Limits: ’~*40‘^ to 
+ 180^F M0.0« to 82.2°Ch or limit 
of primory element 

Ambient Temperature Effect: ±0,5% for 

o 

50 change in case temperature be- 
tween 50 F and 1 50 F; When suppli- 
ed with TME's should be 25°F (-10°C) 
niinimunv 167°F (75°C) maximum. 
Suppression: Available on some ele- 
ments. Consult individual Price Lists. 

♦For most primory elements 


Case; 7-9/16 in. x 9-3/4 in. x 4-1/2 in. 

(192mrn x 248mm x 125mm) 
Material: Die cost Qiiuminum 
Finish; Grey Butoxy Resin 
Weight: Approx, 9 lb. (4,lkg)for 

Pressure Transmitter with 
Bourdon Element 
Mounting; Universal Brocket 
Air Connections; !4'’ lnt. NPT 
Bottom: Std. Back; Optional A 
Scale: 1 1 % in. (300mm) long; black 
fjgures'and graduations on white 
Gluss: Std, -Double strength Plate. 

Optional: Sofety gloss. Antiglare 
or clear plastic. 


ANot ovallable on TermS;36&42 
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TECHNICl^L. Sk OF1E3EFIING DATA 


TYPE 73 

STANDARD INSERT SENSOR. 

MOUNTS THROUGH SINGLE Va” THREADED STEEL WELD 
COUPLING WHICH IS SUPPLIED, OPTIONAL COUPLING = 

MATERIAL AVAILABLE IN 316SS, PVC, ALUMINUM, COPPER, OR 
POLYPROPYLENE. 

TYPE 74 

STANDARD INSERT SENSOR WITH SUPPORT ON BOTH SIDES = 

OF PIPE FOR HIGHER VELOCITY FLOWS. 

MOUNTS THROUGH Va" THREADED STEEL WELD COUPLING 
AND SUPPORTED ON OPPOSITE SIDE BY IDENTICAL W THREADED 
WELD COUPLING AND PLUG WHICH ARE SUPPLIED, 

OPTIONAL COUPLING MATERIAL AVAILABLE IN 316SS, 

PVC, ALUMINUM OR COPPER. _ 

APPLICATIONS: 

• MEDIUM VELOCITY FLOW 

• PIPES, TUBES, DUCTS (CIRCULAR, RECTANGULAR, 

OR IRREGUUR SHAPES) - 

• SUITABLE FOR ALL PIPING MATERIALS = 

FITTINGS AVAILABLE: 

#1 - Vi” NPT 
#2-V4" NPT 
#3 - W NPT 

#4 - V4” COMPRESSION ADAPTER 

#5 - BRASS VALVE WITH Va" SAE FLARE 

#6 - 303SS VALVE WITH W FEMALE NPT CONNECTIONS 

#7 ->/a" FEMALE NPT THREADED FIHINGS ON FLANGE 

#8 - Va" SOCKET WELD FITTINGS ON FLANGE M 

AVAIUBLE MATERIALS: 

316SS 

HASTELLOY C (#3 FITTING ONLY) 

TITANIUM (#3 FITTING ONLY) 

REQUEST DRAWING E-165, E-165A ~ TYPE 73 
REQUEST DRAWING E-166 - TYPE 74 

TEMPERATURE/PRESSURE RATINGS 

TYPES 731-734, TYPES 741-744, TYPES 751.784, 

TYPES 761-764 



MAX, D.P. CHART 




1. Max. D.P.'t shown In Inches HiO, and apply to 

measured fluids. ... 

2. Max. water flow retes m C.P.M. shown In parenthe 

3. Max. flow rates for other fluids ... use equations, p, 

A 16. 

Maiimum rrcomiMndwl static line pretsurn 
ler isfe conlinueus servlet based on workine 
temperalurci are ahovm. Ter sate workint con- 
ditions, kaep to the left of the curve listed lor 
the type, materiel and site. 

Fltllnis S7 end ee llmitellona ere contineeni 
upon lls(e specifications. 

Hex hasd S9 flltlne ratines are conflngent upon 
llanfe or weld speclllcallont 


TVi'K', /31-734. TYPES 741-744, TYPES 751-754, TYPES 761-764 
Gh f E 

KiLoanasta aie tauant cintimith static eetaewee 
le aa 41 ss TO aa se us lar i« 


.^mmmmmmmmmmmmk 


300*F 
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+200‘r 
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M5D0NNELL ^ «‘'auty 

EI.SCTRIC WATER FEEDERS 


MCDONNELL 

MAKE-UP WATER FEEDERS 


Tht McDonnell No. 101 Electrical Water Feeder if designed for 
use on steam boilers up to 5000 sq. ft. capacity, to convert a low 
water cut'Off Installation Into the equivalent of an electrical feeder 
and cut'Off combination. The cut-off has the task of stopping the 
burner should the boiler water line drop below a minimum safe 
level. The No. 101 operates automatically to keep the water line 
above this safe level. 

The No. 101 is controlled by a special "feeder" switch provided 
in all the McDonnell Cut-offs listed In selection table on page 5 
opposite. The "feeder" switch operates at a level slightly higher 
than the cut-off point 

Adding the No. 101 to a cut-off Installation eliminates the 
chore of adding water to bolter manually. It contributes to heating 
«.omfort, and minimizes danger of freeze-up during absence, by 
going into action immediately to maintain or restore a safe oper- 
ating level. It can even forestall an unnecessary service call that 
might otherwise result from a slight temporary loss of water in 
the system. 

The No. 101 can be installed in any horizontal run of cold 
water supply pipe, either above or below the boiler water line. 


In higher oressure boiler feed systems a make-up feeder, like 
those shC'wn below, is usually provided on the condensate re- 
ceiver. It serves to add make-up water to receiver when necessary 
so there is always an adequate supply for boiler demand. 

McDonnell Make-up Feeders provide large feeding capacity. 
Valves and seats are of stainless steel, and protected by a large 
Integral str.iiner. Positive alignment of the valve is assured by 
McDonnell ratn-and-roller, straight-thrust action. 

These make up feeders, and other McDonnell Feeders such 
as shown on Page 3, can also be used for many other liquid level 
control applications. 


Wafer Feeding Capanlly In Founds For Hour 


Product 

City Water Supply Pressur* Minus Tank Pressurt 

Humbar 

ID psi 

20 psi 

30 psi 

40p$l 


70 psi 

80 psi 

No.ZSid 

3100 

4500 

5600 

65S0 

‘ 7400 1 iiso" 

8800 

9400_ 

ti Series 

4100 

6000 

7500 

8600 

9600 1 10500 

11300 

iiooo 



la.. N' iCii .ctric v/atar f eeder has the same packless con- 
:c'.iOi% ■f'l.'5 i'. thru'* .'slve action and built-in strainer per- 
fected in other McDonnell Feeders. Closes drip tight after 
operating, against supply pressures up to 150 psi. 


For Oil Boilers — The standard No. 101 is furnished with 115 
V.A.C. coil. Also available with 230 V.A.C. coil. Both are listed by 
Underwriters Laboratories. 


For Gas Boilers — The No. 101 Is also available with low voltage 
coll and companion transformer for use on gas fired boilers hav- 
ing 24 volt control circuits. Order No. 101-24V (with transformer). 


No. 2SA MAKE-UP WATER FEEDER 


F 

3A" 

NPT 

The McDonnell No. 25A is a dependable float-operated feeder 
used to add rnake-up water to condensate receiving tanks when- 
ever necessary. It is mounted to the tank with 1" top and bottom 
equalizing lines and feeds water through a separate pipe. Has 
large capacity, with high temperature composition valve and 


monel soat 

Product Number 

No. 25A 

Shipping W(jlght 

38% Ibf, 

Maximum Body Pressure 

35 psi 

Maximum Water Supply Pressure 

100 psi 

YisErTeSM^ WATi 

FEEDERS 


T 


8 ^ 6 ' 


For supplying make-up water to condensate receivers. Flange 
mounts right on side of receiver; this permits a saving In space, 
and a very simple piping arrangement. Make-up water is fed 
through the Integral strainer, through the valve, and directly 
into the tank. Two flange sizes are available. 






NumSbCfr 

No. 101 1 

No. 101-24V 

Shipping Weight 

7% lbs. 

11% lbs. 

Maximum W^^ter Pressure 

ISO psi 

Maximum Prossuro ’ 

25 psi 

Maximum Bailer 3lzo 

5,000 sq. ft. steam 


Produfrt Niimber 

No. 21 1 

1 No. 221 

Bolt Circle Diameter (6 Bolts) 

SVa" 

CO 

Shipping Weight 

15% lbs. 1 

1 22 lbs. 

Maximum Receiver Pressure 

35 psi 

Maximum Water Supply Pressure 

ISO psi 
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DIFFERENTIAL PRESSURE 
CONTROLS 



> Tjrp* <121 K,., single Switch. 

Settings are adjusted Internally 
! via hex adjustment screws. 
Encktsura Is die cast aluminum. 



Type J27KB . . . Dual Switch. 

Switches may be set 
up to 50% of range apart. 

^ ^ 4 M » i, .M- J 5 f t 

s I t ^ • 


FEATURES 

• Bollow9 ncluAted 

• Maintain difference between two source pressures* 

• Range Limits! 0 to 90 PSID* 

e Snap Switch Rating: 15 amps» 125/250 VAC, 
resistive SPOT contacts* 

NOTSi 127t 140 9n4 190 BVUBOh WflH 

OtOL 9l$9l b9llQW§, 














KU, KUM 


KUP, KUMP 


GENERAL PURPOSE 

KU — open relay, 5 and 10 amps 
KUP — enclosed, 5 and 10 amps 
KUM — open relay, 15 amps 
KUMP — enclosed, 15 amps 

UL File E22575 
C.S.A. File 15734 


ENGINEERING DATA 

KU Series relays comprise open styles KU and KUM, and 
enclosed stylos KUP and KUMP. An excoplional wide choice 
of optional features is available with each series. Their 
quick-connect/soldor terminals are a substantial cost savor 
on modern production lines. Several types of custom nylon 
sochots make the series convenient plug-in relays, 

Standard relays are furnished with 407^ terminals; ,205^ 
terminals are available upon request, The open styles can be 
furnished with either a ,216" or a .125" long locating tab and 
with or without: a mounting stud. 

Two ityles of clear polycarbonate dust covers are avail- 
able for the oncloaed stylos. One is plain, for use when the 
relay is mounted in a socket. This case also con be furnished 
with a stud-and-locatlng tab plate mounted on the end op- 
posite the terminals. The other case has two slotted flanges 
for bracket mounting the relay directly to a chassis. The 
bracket-mount case is not svdtable for socket mountin^ 
Relays with either type of dust cover (except the model 
with stud on end of case) can be furnished with a handy 
external push-button for checking circuits by manually op- 
erating the movable contacts, A hold-down spring can be 


furnished for socket-mounted styles also applicable to screw 
terminal sockets. When desired, the KUP and KUMP 120V 
and 240V AC types can be supplied with a neon lamp wired 
in parallel with their coils to indicate power is reaching the 
relay. 

Reliability and long life of the Series is enhanced by long 
contact arms and a unique method of staking the stationary 
contacts, as well as barriers molded into the front. 

Several types of custom nylon sockets are available, They 
accommodate all open* and plain case styles having .187" 
terminals, The socket types are: solder, printed circuit, 
quick-connect, quick-connect with terminal barriers, and 
screw terminals. All are rated 10 amps. 

Standard KU and KUP relays are recognized under the 
Component Program of Underwriters* taboratories, Inc, File 
No. E22575 and Canadian Standards Association, File No, 
16734. Any electrical or mechanical deviations from stand- 
ard relays are subject to re-examination by UL and C.S.A. 
UL approval on the KUM and KUMP is pending. 

"Caution should be exercised in handling socket-mounted 
open relays due to the inherent shock hazard. 


OPTIONAL FEATURES AVAILABLE 



AH modelf In thit geri( 
equipped with quicl 
turmlnuli puncho 
ifildtrlng. term 
ere itanderd but .201 
aveiUbU. 


yUl ancloHfld relays (except 
with stud on ond of case) 
are BVaUable with push-to- 
test button which operates 
the movable contacts for 
manually checking clrculU. 


A neon lamp wired In par- 
allel with its coll to Indi- 
cate that power is reaching 
the relay is available on en- 
closed 120V and 240V AC 
typos. 


Two atyles of beat and 
shock resistant polycarbon- 
ate dust covert can be fur- 
nished. One plain, the other 
with slotted flanget for di- 
rect -to-chassts mountlnf. 


Several eocket types can be 
tupplled. 
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Commercial Gas-Fired Glassiined 

7. HOT WATER HEATERS 


100 gallon tank capacity 
168 and 227 gallon per hour reheat capacity at 100® rise 
199.900 and 270.000 BTU/HR Input, natural and propane gas 

ASME code model available 
3-year limited warranty 


Thu 100 lank capacUy uaH-firtul water himtnr Ik uvaih 
able In two modols. Model 100*191) with a 199.900 BTU hr. 
Input. IH for installation whore hoators of 1 (‘bk than :100,(K)0 
BTU hr. must ho used. Model U)0-;i70 with a :170.01H) BTU hr. 
input. Is for installation whcm? hoators of more than mM)0.000 
BTU hr. may be used. The two models are otherwise Identical. 
Th(j lOO's are design certified by tluj Americmn C5us Associa* 
lion Laboratories and the National vSanltation Foundation for 
supplying IBO^F, water both as an 

(a) IViJO A Automatic Clrciilatiug Tank Ihmter. and 

(b) IVpe B AulomalltJ Storage 

When us(jd singly or in manlfoldtul multiples as a "Type 
A” heater with HO[)arato storagci tank tlu! iOO’s are d(?signed 
to provide sufficient gravity cirtudatlon and no cinjulullon 
pump is njquired. 

When UH(jd singly or in manifolded nmltiphm as a “Type H“ 
Sloragij Ueattm the lOO's are conslrucUcul to provide a (U)in* 
phUely independent hot water system needing no sopar.itt^ 
storage tank, or pump. When installed with a mixing valve? 
they can supply both g<?neral use? hot weUer and 1H()'“K 

sanltixing hot water simullaneouHly. 

Engiiiootirtg Features 

Tank— Internal, multi-flue construction lined with durable 
high silica content glass best suited for commercial wal(?r 
heater applications involving large quantities of high tejiu- 
porature water. 

Ilurner— Battery of paietiteuj design tubular units provide? 
even distribution of heat to tank bottom and Hue ways. Silent 
operation, with each burner performing at Us optimum (effi- 
ciency, Battery of burners contained In (easily r(um)vahl(? slngh? 
unit tray. 

Insulation— A blanked of tr(eat(?d fiberglass (Jompl(?i(iIy 

enveloping the lumtcer. 

Hand-Hole Cleanout— Easily actjessiblo (deanout located on 
front of tank for periodic romoval of lime?, .scale, silt, sand or 
other foreign matter deposited in tlie tank. 

Relief Valve— Each Vulcraft booster healer is supplied with 
factory installed ASME rated pressure-tempcjratimi relief valve. 
Non-Electric Control System— A comphdely gas op(3rated me- 
chanical control syst(?m provides positive? control and safety 
shut-cjff**- avoiding down time due to failure? of (?lectri(*al com- 
ponents or supply, In the (?venl of pilot outage? the safety 
valve shuts off all gas supply to he?aU?r within seconds. 
Electrolytic Protection— Multiple large? exte?ude?d rods of high- 
(?st quality magnesium provide maximum cathodic prott?ction 
of all int(?rnal tank surfacos. 

Water Connection- Choice of top or front, hot and cold 
water ooimecUons. 

Special ECO Feature— Eaejh Vulcraft h(?ale?r luis a factory 
lnstal!e?d K.C.O. (energy cut off) switch. 



Models 
100-199 ET4 
100-270 ET4 
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{ Commercial Gas-Fired QlassRned 

Models 100-199 ET4 , 100-270 L 1 


IMMar Heater 


(.U' i'' 




Applkttl#ii tofoniiatlMi 


The fallowing information la intended 
only m a general guide of typical Inatal* 
lations for which the IDO'a are suited. 
For more detailad englnooring and appli* 
cation information please consult the 
VULGRAFT Commercial Water Heating 
Engineering Handbook. 

For maximum economy and utilization 
of floor space it is recommended that 
the 100*8 be installed singly or in mani* 
folded multiples without using a storage 
tank in the mainrity of commercial in* 


itallations. Howavar, In cartain speciut 
installations where tremendously largo 
volumes of hoi water are noedod in a 
very brief time (such »s Institutional 
showers, industrial plant clean«up 
installatioiiB) it should bo installed 
either singly or in multiples with a 
storage tank of 3(K) gallons to 1200 
gallons. 

Typical installations for approximatf! 
sizing of the heater are as follows 
ApaHiaants**-*Average size uparlmonts 
with no automatic washing oqaipmont 
and standard shower heads u() to If) 
units per heater. If used in aparlrmmts 
with 2 bath -i 14 units per heater 


Restaurants and Inslitullonai Food 
Service— ►Hut water requirements (or 
this type of inslaUatloii usually deter* 
mined by dishwahhlng needs. This l(K)‘s 
can supply i II hot watt'r niquiremenls 
for any <l(U'r fir htiod type? (amimercial 
dishwashi^r plus normal hot water 
requlrermmts. wlicui a mixing valv(i Is 
used. Tin? l(‘0’s c;au furnish the neces* 
sary water for conveyor typt? dish* 
washers using up to 1U2 gallons hour. 
The above »pphr;aUons an* figured 
supplying IHtPF. watm*. 

Final sizing of all inslaiiatnms should 
be (loin- O.M.Y from the lamlneming 
Hinullamk 




N.S.F. Moflel Nos. 

](N>*iUeENT4/ UMF270ENT4 

Tho 1(X)'8 are design certified by 
the American Gas Association Lab* 
oratories and are constructed in 
acoonlanc*? with Standard No. 5 of 
the National Sanitation Foundation 
for use with all types of dishwash- 
ing equipment. Extension legs avail- 
able for compliance with NSF 
standards. 




Available in Classlined 
ASME model 
Warranty: 3-Year only. 
(100-270E2ASME) 
ASME Shipping Weight 
m) Lbs. 


In keeping wllh uur policy of uoniinuous 
product lmpmvem«?nts, wc reserve the right 
to make minor <;hangeH without prior noUco. 


m 


INDUSTRIES, INC. 


MODEL ^ 
TANK CAP (GAL : 


B.T.U/HR- 


G.P.H 100® RISE 


100-199 jgb-270 

., 11 ,-—. ^ — 

199.900 270.000 

199.900 270.000 


M(VENT) 7* 

^if^com tc cnoH 

•MIPfING WEIGHT «50 LBS 

kVi i ii— — i m i i — i n i.pii n iw I— Ii 4 III I iw ■ r . n) — I .i.iii »i i .— 

160 lbs hyCrostatic working pressure 
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VULCRAFT 

COMMERCIAL GAS HOT WATER HEATERS 


)TE: 


SAFETY INSTALLATION OPERATION 
MAINTENANCE PARTS 


STATE STOVE & MFG. CO., INC. 
ASHLAND CITY, TENN. 37015 
AND 

HENDERSON, NEVADA 89015 


The first two pages have been deleted because of thA inAblllity 
to reproduce readiable copies. i 
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rOR SAFE OPERATION, PLEASE TAKE THE TIME TO READ THIS INSTRUCTION BOOK BEFORE ATTEMPTING TO INSTALL 
Y^R NEW WATER HEATER. THE INSTRUCTIONS IN THIS BOOK ARE INTENDED TO HELP YOU AVC'D UNNLs-ESSARY 
ACCIDENTS AND SERVICE COSTS BEYOND OUR CONTROL, PLEASE READ IT FIRST. 


SAFETY HINTS 

1. Before installation, chock your installation instructions, applicable local 
codes and gas company requiremenUs. 

2.. A new A.G.A, design certified temperature and pressure relief valve with 
limits no greater than 210" F. and 150 pounds pressure must bo installed 
properly at time of heater installation. Three year models come equipped 
with a factory installed temperature and pressure relief valve. 

Failure to install, or an improperly installed temperature and pressure re- 
lief valve, will release the manufacturer from claims resulting from ex- 
cessive temperature and pressures. 

3. Installation clearances at mar and sides of heater must be no less than 6 
inches. Heater must be located on a non-combustible floor. 

4. Flue pipe clearance must be at least 6 inches from combustible surfaces. 

5. Adequate combustion and ventilation air must be provided for proper com- 
bustion and vent action. 

6. Apply pipe thread compoiind resistant to the action of iiquifiod Petroleum 
gases. 

7. Do not reduce flue pipe size below that of draft hood opening, nor alter 
draft hood or its relief openings. 

, 8. Check all gas piping, including factory piping for leaks, using a soapy water 
solution or non-flamable leak detection fluid. The use of matches, candles, 
or open flame may cause an extreme fire hazard. 

9. Consult your local gas utility to examine installation for propriety and 
safety. 


CONTENTS 


Safety 


Installation 


70-725 Wiring Diagram . . 
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All appliances included in this manual were tested under "Title of Standards" ANS ?Zl ,10.3 





C,ENERAL INFORMATION 

Pages 8 and 11-13 show detailed installation dia- 
grams. Check them thoroughly for materials and 
method before starting installation to avoid pos- 
sible errors and lost time. 

TYPE OF GAS 

Make sure gas supply is the same as specified on 
rating plate of heater. If rating plate specifies 
another type gas, do not install heater. 

LOCATING THE HEATER 
(See "Important" note. Page ZZ) 

Locate heater as close to stack or chimney as pos- 
sible. The stack or chimney must be free of soot ■ 
or other obstructions. 

Installation of water heater should be accomplished 
in such a manner that if its tank or other con- 
nections should leak, the resulting flow of water 
shall not cause damage to an adjoining area. Under 
no condition is the supplier nor the manufacturer 
to be held liable for any water damage in connec- 
tion with this water heater. 


300 LBS. PER SQ. IN. HYDROSTATIC TEST PRESSURE 
ISO LBS. PER SQ. IN. WORKING PRESSURE A.G.A, 


MODEL NO. SERIAL NO. 



GAS I.T.U./HR. 6A1S./IIR. U.S. GAIS. 


FLUE PIPE SIZE AND INSTALLATION 

Al I products of combustion and vent gases must be 
completely removed to the outside air without con- 
densation in vent or spillage at draft hood. Hori- 
zontal runs of flue pipe must have 54'' per lineal 
foot min. upward pitch. 

Use strong, gas tight pipe for proper venting with 
a cross-sectional area oquel to that of the draft 
hood outlet. Observe clearances from all com- 
bustible material and provide vent outlet with an 
approved cap. 

In addition to local ordinances and utility require- 
ments consult the American Standards Association 
"Installation of Gas Piping and Gas .ppliances 
in Buildings" as a guide. 

Where continuous or intermittent backdraft is found 
to exist, check chimney conditions. In some cases 
a blower type flue gas exhauster must be employed 
between the' appliance and the stack to assure 
proper venting and correct combustion. 

Combining vents as shown is satisfactory, pro- 
viding the basic rules of good venting are observed. 
In either case, the vertical rise above draft hood 
(X) before any fittings, should be as great as pos- 
sible. All venting connections should be made in 
accordance with local codes and ordinances. 
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ORIOINA'. ® 

OE ROOK, uu-' 



WhoR vents are combined, area of the combined 
vent should be equal to area of the largest single 
vent, plus 50% of area of all others joining it. 

EXAMPLE: To combine two 6” vents with an 8” 
vent, the area of a combined vent 
should be one half area of two 6 inch 
inch vents (14 + 14) plus area of 8 
inch vent (50) or 78 sq. inches. Refer- 
ring to chart, 78 sq. inches require 10" 
diameter vent. 


Vent Size 

Square Inches 

Vent S»ze 

Square Inches 

5" 

20 

10" 

79 

6" 

28 

\r 

113 


38 

Ir " 

154 

8" 

^50 

l6" 

201 

r 

64 

18" 

^25 


COMBUSTION AND VENTILATION AIR 



It is imperative to have an adequate supply of com- 
bustion air for gas burning appliances. (One square 
inch for each 1,000 BTU input.) 70-725 requires a 
minimum of 1600 sq, inches combustion and vent 
air. Air is being drawn into combustion chamber 
from surrounding areas for combustion, as well as 
providing ventilation for proper vent action. There- 
fore, it is important that local codes be consulted 
when equipment is being installed in a closely 
confined area. 

Where an exhaust fan is installed in the same room 
as heater, air will be drawn into the room through 
the chimney. Air supply openings must be large 
enough to admit air exhausted by the fan and that 
required by all gas burning appliances. A down- 
draft or back-draft will prevent proper combustion, 
causing soot which may result in serious damage 
to the heater. (See "Important” note. Page 28). 

SIZE OF GAS SUPPLY LINE 

Use gas supply line of adequate size to insure full 
gas input to heater. Porivde and install necessary 
pipes, fittings, valves, etc. to each heater as 
shown in illustration. Apply pipe thread compound 
resistant to the action of liquified petroleum 
gases. 

Gas piping to heater(s) must be large enough to 
carry the full load without abnormal pressure drop. 
The following charts show recommended gas pipe 
size for heaters installed at various distances from 
gas meter, based on a pressure drop of 0.3 inch 
water column, and specific gravity of 0,6 (propane 
gas 1,53). If gas pressure at outlet of meter is 
less than 5 inches water column, use pipe one size 
larger than indicated in table. 
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GAS PlPfl SIZES 


Correct goi pipe size for heaters operating on 
NATURAL GAS 

Correct gos pipe size for heaters operating on 
MIXED GAS 

Total 

Input 

iTU/hr 

DISTANCE 1 

ro METER, IN 1 

FEET 

Total 

Input 

BTU/hr 

DISTANCE TO METER, IN 1 

FEET 

30 

60 

90 

120 

150 

160 

210 

30 

60 

90 

120 

150 

180 

210 


’/l 

V* 

V4 

>/4 

1 

1 

I 

65,000 



»/4 

% 

V4 

1 

1 

1 

1 

100,000 

V4 

1 

1 

1 

1'/4 

1'/4 

1'/4 

100,000 

\ 

1 

1 

1'/4 

l'/4 

l'/4 

1'/4 

150,000 

»/4 

1 

1 

1'/4 

l'/4 

1'/4 

l'/4 

150,000 

1 

1 

l'/4 

l'/4 

l'/4 

1'/4 

l'/4 


1 

1'/4 

l'/4 

1'/4 

l'/4 

l'/4 

1'/4 

200,000 

1 

1'/4 

\'h 

l'/4 

VU 

I'/z 

I'/z 

300,000 

l'/4 

1'/4 

1'/4 

1'/j 

I'/j 

I'/a 

I'/j 

250,000 

1'A 

1'/4 

Vh 

I'/z 

I'/z 

I'/z 

I'/l 

1 jgMjIJ 

1'/4 

I’/l 

I'/l 

I'/j 

2 

2 

2 

300,000 

1'/4 

I'/z 

I'/z 

I'/z 

I'/z 

2 

2 


1'/4 

IVz 

2 

2 

2 

2 

2 

400,000 

1'/4 

I'/z 1 

2 

2 

2 

2 

2 


IVa 

2 

2 

2 ' 

2 

2 

2 

500,000 

1*A 

I'/z 1 

2 

2 

2 

2 

2 


I'/z 

2 1 

2 

2 

3 

3 

3 

600,000 

I'/z 

2 

2 

2 

2 

2 

2'/z 



1 


i 




750,000 

2 ! 

2 ! 

2 

2 '/a 

2 

2'/z 

2'/z 


Correct gos pipe size for heoters operoting on Correct gos pipe size for heaters operoting on 

__ MANUFACTURED GAS PROPA NE GASES 


Total 

Input 

BTU/hr 


FEET 


Total 

Input 

BTU/hr 

DISTANCE TO METER, IN FEET 

30 

60 

90 

120 


180 

210 

30 

60 

90 

120 

150 

180 

210 



65,000 


1 

— 

1 

1'/4 


VU 

l'/4 


'/z 

’/z 

'/z 

'/z 

'/z 

'/z 

'/z 

100,000 

1 

1 

1'/4 

l'/4 

1'/4 

VU 

1'4 

100,000 

Vd 

V4 

V4 

> 

1 

1 

1 

150,000 

l'/4 

1'/4 

l'/4 

I'/z 

I’/z 

I'/z 

I'/z 

150,000 

V4 

Yd 

1 

1 

1 

1 

l’/4 

200,000 

1»/4 

1'/4 

I'/z 

I’/z 

I'/z 

2 

2 

200,000 

V4 

1 

1 

1'/4 

1’/4 

1'/4 

1'/4 

250,000 

1'/4 

I’/z 

2 

2 

2 

i 2 

i 2 

250,000 

1 

1 

1 

l'/4 

l'/4 

l'/4 

l'/4 

300,000 

I'A 

I'/z 

2 

2 

2 

i 2 

2 

300,000 

1 

l'/4 

1'/4 

1'/* 

l'/4 

1'/* 

1'/4 

400,000 

I'/z 

2 

2 

2 

3 

3 

3 

400,000 

l'/4 

1'/4 

VU 

1'/4 

I'/z 

I'/z 

I'/z 

500,000 

2 

2 

m 

2'/z 

3 

3 

3 

500,000 

VU 

1'/4 

l'/4 

I'/z 

I'/z 

I'/z 

I’/z 

600,000 

2 1 

2'/z 

2'/z 

2'/z 

1 ^ 

1 3 

3 

600,000 

l'/4 

I'/z 

I'/z 

1'/a 

2 

2 

2 

750,000 

2 

2’/z 

3 

3 

L3 

[JL_ 

3 

750,000 

VU 

I'/z 

2 

2 

2 

2 

2 


GA : METER SIZE 

!3e ';ure gas meter has adequate capacity fut the 
complete building load, including new lualorfs) 
and other gas burning appliances. Consult your 
local utility if meter is under sized. 

GAS PRESSURE REGULATION 

All water heaters described in this manual are 
furnished with a gas pressure regulator when e- 
quipped for natural gas. 


The installer should check the outlet pressure by 
installing a manometer in provided "pressure tap" 
of the control. Pressure reading should be between 
3.5 and 4.0 inch water column. Minor adjustments, 
if necessary, can be made with pressure adjusting 
screw, located on top of control. 

Having established proper gas pressure settings, 
the heater should be checked for proper firing rate 
indicated on rating plate, If your installer is not 
equipped, nor familiar with the above procedures, 
contact your local gas company or gas dealer before 
lighting your heater. 
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WATER PRESSURE REGULATION 



ll is strongly rucommonrlod that fluctuations of 
water pressure and **wator hammer"' (both have 
damaging effect on tanks) be controllocJ by instal** 
lalion of a pressure reducing valve in cold water 
supply line; particularly when incoming pressures 
exceeds 60 psi. It is ossential, however, to in- 
vestigate the demands of all fixtures supplied by 
the hot water system before deciding on one pres- 
sure OKiucing valve in the main supply line. A 
multiple installation of such valves may be nocos- 
sary throughout the system, duo to wide variation 
in hot water demands. 

CAUTION; Some prossuro reducing valves permit 
the flow of water in one direction only. Due to 
water expanding when heated, it is a must that a 
pressure relief valve Sx> used \i\ conjunction with a 
pressure reducing valve. 

TEMPERATURE AND PRESSURE RELIEF VALVE 

To prevent possible danger of over heating, a tern- 
poralLire relief valve is a must. A new A.G.A. 
design certified valve with limits no greater than 
210'' F. and 150 pound prossuro must bo installed in 
provided reiief valve opening. 

Throe year models are factory furnished with a 
properly sized combination temperature and pres- 
sure relief valve as standard equipment. It is an 
automatic reseating lover type, approved by ASME, 
so located in the water heater tank as to provide 
quicicesl sensing and proper functioning. 

One year models are certified and equipped with 
an automatic gas shut off system actuated by high 
water temperature. A listed combination tempera- 
ture and pressure relief valve shall bo installed at 
time of installation of heater. Local codes shall 
govern installation of relief devices. 

Install a pipe from relief valve outlet to an open 
or other suitable drainage point not subject 
to freezing. 

USE PIPE SIZE EQUIVALENT TO OUTLET OF "T&P" 
VALVE, 

DO NOT REDUCE PLUG OR CAP OUTLET. 
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70-725 WIRING DIAGRAM 


Siowe/t ^orofi 


fcue. TeMfWKTUM Mml/M/r 



//=" /?A/y o^/6//v/u Av/cf /f5 


suppueo w/rp wf /9Ffiu/f/^c^ 


MUST BE REPL/^CED, /TA^t/sr BE 
PEPLRCEO mrH /OS °C. iV/RB OR 
/7*S Eau/VALENT, os9ls2 


MINIMUM LINE VOLTAGE WIRE - 1114 AWG 

This water heater must be electrically "grounded" 
by the installer, Using a screw on the heater 
junction box, a wire must be run to connect the 
heater to an uninterrupted metallic ground. 


NOTE: IF ANY OF THE ORIGINAL WIRE AS SUPPLIED WITH THE HEATER MUST BE REPLACED, IT MUST 
BE REPLACED WITH 10S° C. THERMOPLASTIC AWM WIRE OR ITS EQUIVQLENT, 


■ j 
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GENERAL INFORMATION 

Before lighting heater, bo certain heater and sys- 
tem is filled with water, Expel air by opening all 
hot water faucets. Close faucets and inspect sys- 
tem for leaks; repair, if necessary, 

UPPER THERMOSTAT 

Models; 80-180, 85-199, 85-250, 100-199, 100-260, 
100-270, 75-360, & 70-500 have a fixed (non-ad- 
justable) thermostat set at 190’. 

LOWER THERMOSTAT 

To vary temperature of delivered hot water, adjust 
temperature dial from approximately 110 degrees to 
180 degrees F, 

PILOT BURNER ADJUSTMENT, ALL MODELS 

Fiemove pilot key cap. Turn pilot adjusting screw 
(counterclockwise to open, clockwise to close) 
until pilot burns with a strong blue flame. Do not 
allow pilot flame to rise off pilot or burn lazily. 
Replace pilot key cap. 

MAIN BURNER AIR ADJUSTMENT 

These models have a metered air supply burner 
which requires no further adjustments. 



70-725 


THERMOSTAT 

Serves a dual purpose. To set desired temperature 
adj, dial marked "heater". To set desired Hi 
Limit adj. dial marked "Hi Limit". DO NOT SET 
"HI LIMIT" BELOW SETTING OF DIAL MARKED 
"HEATER". 

OPERATIONAL SEQUENCE 

Thermostat calls for heat, completing a circuit 
thru the ECO, and then to blower. When blower 
has achieved sufficient venting the pressure 
switch activates the gas control value (indicator 
light goes off) and burn comes on, 

FLUE TEMP HIGH LIMIT 

Check for vent blockage. 

Turn current to heater off. Remove access cover on 
ECO located behind right side of blower, Push 
red reset button, replace access cover and restore 
current to heater. 



1 R3 


RED BUTTON 


LIGHTING INSTRUCTIONS FOR MODEL: 



GAS COCK 
DIAL 


TEMPERATURE 

DIAL 


75-120, 100-90/100-75 


1. Turn gas cock dial to "OFF" position. 

2. Wait five (5) minutes. 

3. Turn gas cock dial to "PILOT" position. 

4. Depress and hold red button for 60 seconds 
while lighting the pilot. 

5. Release red button, (if pilot does not remain 
lighted, repeat step 4). Turn gas cock dial to 
"ON" position. 

6. Set temperature indicator of thermostat to 
desired position. 

7. To shut down heater, turn gas cock dial to 
"OFF". 


LIGHTING INSTRUCTIONS FOR MODEL: 


GAS COCK DIAL 


THERMOCOUPLE-^ 
PILOT BURNER 

-d'll 



PRESSURE TAP 


TO BURNER' 


70-725 

1. Turn gas cock diii;! !<*? "OFF" position. 

2. Wait five (5) minutes. 

3. Turn gas cock dial to "PILOT" position. 

4. Depress and hold gas cock dial for 60 seconds 
while li$;^fvUng the pilot. 

5. Release gas cock dial, (if pilot does not remain 
lighted, repeat step 4). Turn gas cock dial to 
"ON" position. 

6. Set temperature indicator of heater thermostat 
to desired position. 

7. To shut down heater, turn gas cock dial to 
"OFF". 
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GAS COCK DIAL 


pE 


|.\(’,r, IS 


PILOT' 

KEY 

Cap 



TO BURNER- 


U6H1ING INSTRUCTIONS FOR MODELS: 

150, 199, 226, 310, 20-150, 80-180, 85-199, 85-260, 

100-199, 100-260, 100-270, & 75-360, 

1. Depress and turn gas cock dial to "OFF" position, 

2. Wait five (5) minutes. 

3. Turn gas cock dial to "PILOT" position, 

4. Depress and hold gas cock dial for 60 seconds 
while lighting the pilot. 

5. Release gas cock dial, (if pilot does not remain 
lighted, repeat step 4). Turn gas cock dial to 
"ON" position. 

6. Set temperature indicator of lower thermostat to 
desired position. 

7. To shut down heater, turn gas cock dial to "OFFV 



LIGHTING INSTRUCTIONS FOR MODEL: 

70-500 

1. Depress and turn gas cock dial to "OFF" position. 

2. Wait five (5) minutes. 

3. Turn gas cock dial to "PILOT" position. 

4. Depress and hold gas cock dial for 60 seconds 
while lighting the pilot. 

5. Release gas cock dial, (if pilot does not remain 
lighted, repeat step 4). Turn gas cock dial to 
"ON" position. 

6. Set temperature indicator of lower thermostat to 
desired position. 

7. To shut down heater, turn gas cock dial to"OFF" 


T n cr 



1. Keep your heater clean and free of lint. Accumu* 
lation of lint under the heater, near the draft 
hood, or near the burner access door will cause 
an extreme fire hazard. 

2. When mopping floor around heaters, do not 
splash water over gas controls for It will render 
them inoperative^. Make certain that Installer 
provides a drain pipe from outlet of relief valve 
to a drain to prevent relief water from flooding 
control and surrounding area. 

3. Some particular water areas have excessive 
amounts of lime and minerals present (hard 
water). Poriodic draining and cleaning will 
prevent the rapid buildups of such deposits. 
Replace cleanout gasket after removal of hand 
hold cleanouti If the sediments are not re- 
moved, a resulting rumbling and boiling noise 
will be heard. The manufacturer's warranty on 
this heater will not be valid if lime or scale 
deposits are allowed to accumulate excessively 
in the tank causing failure due to restricted 
heat transfer. (See Instruction Book). 

Removal of excessive sediments can be accom- 
plished by using "Mag-IErad" or other suitable 
de*liming chemicals sold for cleaning tanks of 
sediment. Follow the manufacturers' guidelines 
for use. 

K This heater is provided with a magnesium anode 
which is important to the tank life. An oc- 
casional check should be made to determine if 
replacement is required. 

The following procedure is recommended for drain- 
ing your water heater tank. 

1. Shut off gas to water heater. 

2. Shut off the cold water supply. 

3. Open the drain valve on the tank, and a hot 
water outlet. Allow water to drain either to the 
desired level, or until tank is empty. 

When refilling tank, turn on water and allow 
it to run but the open hot water faucet, keeping 
the hot water faucet open until it is running 
, smoothly and is free of entrapped air. Turn on 
gas to water heater and relight pilot. 







INSTALLATIONS WHERE HEATERS ARE MANIFOLDED: TWO (2) IMPORTANT CONDITIONS THAT MUST BE 
NOTED: 

1. All heaters must be the same model. 

2, All heaters must be evenly spaced to provide identical number of turns, length and size of pipes in 
each manifold. This is absolutely necessary to insure a balanced condition to all heaters in the 
installation. 







Installations whore hoators an* manifolod Two (2) important conditions that must bo noti«l 

1. All hoiitois must be the sfmu> model, 

2. All hoators must bo evenly spaced to provide identical number of 
turns, lt‘iK|tli and si^e of pipe m each manifold. This is absoliilu- 
ly ni*ceSH.uy to msuri* a lialaneed condition to all heators in the 
installat' >n. 



HOT 









Riiiiiiiiiil 


MODELS: ISO. 199. 225. 310 and 20-150 


Tho following porta may bo ordoroci through your plumbor, a local plumbing supply co., or direct from 
factory* Ports will be shijipod at provailing prices and you will be billed accordingly* 

WHEN ORDERING REPAIR PARTS always give tho following information: 


1* Part Name (such as *'Dmft Hood"') 

2i Typo of Gas (found on model and rating plate located on jacket front*) 

.3* Mode! Numl)er (found on mode! and rating plate located on jacket front 

please show tho complete number.) 


4* Serial Number (found on model and rating plate located on jacket front - 
please show tho complete number consisting of a capital 
letter and two (2) numbers, followed by a Hve (B) digit 


IILM 

NO. 

1 

number; Example: G72-02761.1 
DESCRIPTION OF PARTS 

PART PRICES 

. Draft Hood 

$ 10.95 

* 3 

Jacket fop __ 

Nippl(3 ( T 8( P) 

22.05' ” 
2 55 

4 

Coupling (T & P) 

5.55 

5 

6 

Tempo! attire & Piessum Relief Valve" 

80.25 

Collar (Inlet, Outlet, and T 8< P) 

1.95 

7 

E.C.O. Cover 

2.40 

8 

Nipple (Wntor) 

4.05 

9 

Name Plate 

*2.55 

10 

Drain 

4.05 

11 

Collar (Drain & Thorinostat) 

1.95 

12 

Inner Door 

3.75 

13 

Outer Door 

2.10 

14 

Model & Rating Plate t 

1.35 

15 

16 

Magnesium Anode (ea.) 

6.45 

Flue Baffle (ea.j 

5.70 

17 

Jacket 

32.55 

18 

Cleanout Gasket 

3.15 

ii ■ ' 

Cleanout Cover 

3T5 

20 

Cleanout Lock Washer (ea.) 

.90 

21 

Cleanout Bolt (ea.) 

.90 

22 

Pilot Tubing w/Fittings 

4.65 

23 

Thermocouple 

5.70 

24 

Pilot Assembly (Natural or Propane)* each 

4.05 

25 

Burner Support Trav 

8.55 

26 

Burner (ea.i 

9.00 

27 

Orfice (Natural or Propane) each^ 

1.20 

28 

Manifold (G 

8.70 

29 

Elbow (Gas) 

1.80 

30 

Nipple (Gas) each 

1.95 

31 

Union (Gas) 

3T3?5 

32 

Control Valve (Natural or Propane)* 

49.25 

33 

E.C.O. Connector** 

3.30 

34 

Bleed Line w/Fittinqs (Long) 

1.20 

35 

Bleed Line w/Fittinqs (Short) 

1.20 

36 

Thermostat 

32.25 

37 


8.55 


^Indicate Type Gas Required. 

**Used On One Year Models Only, 

***Used On Three Year Models Only, 
t Replaced Only Upon Return Of Damaged Plate. 
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MODELS: 80-180, 85-199, 85-250, 100-199, 

100-270, 75-360, and 70-500* 

i‘he following parts may be ordered through your plumber, a local plumbing supply co., or direct from 
factory. Paits will Ixi shipped at prevailing prices and you will be billed accordingly, 

WHEN ORDERING REPAIR PARTS always give the following information: 


1, Part Name 

2, TyptJ of Gas 

3, Model Numl>er 

' 4, Serial Number 


(such as ''Draft Hood") 

(fouml on model and rating plate located on jacket front.) 

(found on model and rating plate located on jacket front 
please show the compiuto number.) 

(found on model and rating plate located on jacket front 
please show the complete number consisting of a capital 
letter and two (2) numbers, followed by a five (5) digit 
number; Example: G72-02761.) 




PART PRICES 1 

ITEM 


80-180, 85-199, 85-250 

75-360 

NO. 

DESCRIPTION OF PART 

100-199, 100-270 

70-500 

1 

Jacket Top 

$ 22.05 

$22.05 

2 

Nipple Cap 

7.05 

- 

3 

Draft Hood 

10.95 

10.95 

4 

Dip Tube 

3.90 


5 

Water Nipple (top) 

4.05 

- 


NiDDle(t&P) 

2.55 

2.55 

7 

Coupling (T 8t P) 

5.55 

5.55 

8 

Temperature and Pressure fiolief Valve 

80.25 


9 

Collar (inlet, outlet and T & P) 

1.95 

1.95 

10 

Collar (drain and ther mostat) 

1.95 

1.95 

11 

Water Nipple (front or mar) 

4.05 

4.05 

12 

Name Plate 

2.55 

2.55 

13 

Flue Baffle 

5.70 

5.70__ 

14 

Model and Rating Platet 

1.35 

1.3*5 

15 

Inner Door 

3.75 

3.75 

16 

Outer Door 

2.10 

2.10 

17 

Draio 

4.05 

4.05 

18 

Magnesium Anode (ea.) 

10.35 

10.35 

19 

Jacket 

72.00 

72.00 

20 

Cleanout Cover 

3.15 

3.15 

21 

Cleanout Lock Washer & Bolt 

1.80 

1 .80 

22 

Cleanout Gasket 

3.15 

3.15 

23 

Pilot Tubing w/fitting 

4.65 

4.65 

24 

Thermocouple 

5.70 

5.70 

25 

Pilot Assembly (Natural or Propane)* 

4,05 

1 .4J35_ 

26 

Burner Support Tray 

8.55 

8.85 

i 27 

Burner (oa.) 

9.00 

11,25 

28 

Orfice (Natural or Propane) each* 

1.20 

1 .20 

29 

Manifold (Gas) 

8.70 

9.30 

30 

Elbow (Gas) 

1 .80 

1.80 

i 31 

Nipple (Gas) 

T55 

1.95 

' 32 

Union (Gas) 

3.30 

4.50 

i 33 

Control Valve (Natural or Propane)* 

49,25 

51.75 

34 

Bleed Line w/fittings (Long) 

1,20 

1,20 

35 

Bieed Line w/fitting$ (Short) 

1,20 

1.20 

36 

Thermostat (Lower) (adjustable) 

32.26 

32~25 

37 

Bleed Line w/fittings (Short) 


1.20 

38 

Thermostat (Upper) (fixed) 

321E5 

32.2“5" 

39 

ECO Connector" 

330 

3,30 

40 

ECO** 

8.55 

8,55 


* Indicate type of gas required. 

**Used on one year models only, 
t Replaced only upon return of damaged plate. 





RiMiRliiiiiii 


MODEL: 70-725 


The loMowin'i parts nmy !»• ordf>rn(l thtminh your pliimbnr, a local plumiiing supply co,, or diraot from 
factory. Parts will In* sliip|)'«l .it |m'v.iilinc) pricos and you will l)fi biliod uRCordlniily. 


WHEN ORDERING REPAIR PARTS ,jlwtiysi ijivo ttm following information; 

1, Part (such as ‘Draft Hood'") 


2. lyfm of Gas (found on mudfl and raltno plate located on jackot fronts) 

3. Mmh*! Nunjb f ffoijnd on model and rating plate located on jacket front 

show tlmcomploto numhar.) 

4. Serial fvjni!!biri Goijml on model and ratlno plato located on jacket front 

pleatJc shf»w Utu comploto number coiibi sting of a capital 
lidlor anti two (2) numborB, followed by a five (5) digit 
number. Example: G72*02761#) 


.ITEM 

NO. 

DESCRIPTION OF PARTS 

PART PRICE 

1 

Duct Assomblv Support Bracket 

$ 1,20 


Duct Top Assembly 

f4l6 

3 

Flue Collar Assembly 

6.25. ... 

4 

Blower » Duct Collar Assembly 

6.30 

5 

Support Bracket (Flue Temp. HI Limit) 

1.65 

6 

Junction Box (Flue Temp, Hi Limit) 

3.67 

— j — 

Flue Temperature Hi Limit 

,5.55- 

8 

Access Cover (Flue Temp. HI Limit) 

1.50 

9 

Pressure Tubinq Retainer Assembly 

10.05 

rb 

Strniqht Conduit Connector (oa.) 

2.B5 

““TT 

Blower Assembly 

164,26 


Conduit (specify lonqth) 

1,80 per ft,. 

13 

Thermostat Blub Couplinq 

7.35 

—TJ 

(Yessufu i'ubinq 

1.05 

15 

Blower Support Bracket 

1.35 

16 

Pressure Switch 

57.76 

17 

HI Limit 8i Thermostat 

76.05 

lb 

000 Conduit Connector (ea,) 

3.75 

lb 

Indicator Light 

3.00 

20 

Junction Box 

23.55 

21 

Terminal Block 

21.16 

22 

E.C,0. Retainer Plato^ 

2.55 

23 

E.C.O. Cover w/Hole & Bushina’’ 

2.40 

24 

___T, 

1 1 .86 

-~is — 

Pilot tubing Assomblv 

4.65 

26 

Bracket (Gas Control Valve) 

2.55 

27 

Gas Control Valve (Nat. or Propane) 

137.25 

28 

Thermocouple 

6.70 

29 

Nipple {Gas} 

1.95 

30 

Union (Gas) 

4.60 

31 

Elbow (Gas) ^ 

1.80 

32 

Manifold . J 

9.30 

33 

Orifice (Nat. or Propane) ” 

1.20 

34 

Burner 

11.25 

35 

Pilot (Nat. or Propane) * ** 

4.05 

36 

Burner Support tray 

8.55 

37 

Outer Door 

2.10 

38 

Irinor Door 

3.75 

39 ' 

E.C.O. Cover Plate 

1.95 

4b 

Collar (Drain, Thermostat Bulb) (ea.) 

1.95 

41 

Model & Rating Platet 

--L35 

42 

Collar (inlet^ Outlet, T & P) (ea.) 

1.95 

43 

Jacket Top 

22.05 

44 

Anode Rod (ea.) 

10.35 

45 

Flue Baffle (ea.) 

5.70 

46 

Jacket 

72.00 

47 

Temperature & Pressure Relief Valve** 

80.25 

48 

Nipple (T &P) 

8.10 

49 

Cleanout Gasket 

3u5 

50 

Cleanout Cover „ 


51 

Cleanout Lock Washer 

.9b 

52 

Cleanout Bolt (ea.) 

.90 

53 

Drain 

4.05 


tReplaced Only Upon Return Of Damaged Plate, 
*Used Only On One Year Models. 

**Used Only On Three Year Models, 

^**lndicate Type Of Gas Required, 
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REPAIR PARTS 


MODEL: 75-120 


The following parts may Iw orderod through your plumber, a local plumbing supply co,, or direct from 
factory. Parts will bo shipped at prevailing prices and you will be billed accordingly. 


WHEN ORDERING REPAIR PARTS always givo the following information; 


1. Part Name 

2, Typo of Gas 

3, Model Number 

4. Serial Number 


(such as "Draft Hood") 

(found on modi>l and rating plate located on jacket front,) 
(found on model and rating plate located on jacket front*- 
please show the complete number,) 

(found on model and rating plate located on jacket front- 
please show the complete number consisting of a capital 
letter and two (2) numbers, followed by a five (5) digit 
numbrjr; Example; G72-02761.) 


ITEM 



NO. 

DESCRIPTION OF PARTS 

PART PRICE 

1 

Gas Contr ol Valvo 

$ 45.60 

2 

In nor Door 

3.75 

3 

OlUoi Door 

2.10 

"" 4 

Nipplii 20*A (Gns) 

3.45 

5 

“f heimocoupio 

5.70 

6 

Union (Gas) 

3.15 

7 

Bushiru) (Gas) 

3.15 

8 

Manifold Nipple (Gas) 

3.15 

0 

Pilot Tui)in() (w/fittinqs) 

4.65 

10 

Orifioo (Nat or Propano)“ 

1.20 

11 

L.ocknut (Gas) 

1.35 

12 

Air Slurtter 

2.25 

13 

Burnnr 

15.75 

14 

Burnor Shiolci 

2.10 

15 

Pilot (Nat or Propane)* 

4.20 

16 

Flame Spreader Assemhly 

2.55 

17 

Drain 

4.05 

I'S 

Collar (Drain, Gas Control, Inlot, Outlet, T & P) 

i.95 

19 

Nipple (T& P) ^ 

2.55 

20 

Temperaturo & Pressure Relief Valve* * 

80.25 

21 

Nipple (Hot Water Nipple Outlet) 

5.70 

22 

Nipple Cap (Hot Water Nipple Outlet) 

7.05 

23 

Draft Hood Assembly 

5.25 

24 

Dip Tube 

2.70 

25 

Jacket Top 

6.30 

26 

Flue Baffle 

1.95 

27 

Anode Rod 

10.35 

28 

Jacket 

28.80 

29 

Cleanout Gasket 

3.15 

30 

Cleanout Cover 

3,15 


CleanoLii Lock Washer (cad 

.90 

32 "-- 

Clucinmit Bolt (oad 

.90 

33 

Model 8r Rating Plate! 

1.35 


IRnpInood only upon loturn of damaged plate. 
“ Indicate type of gas reciuired. 

* * Userl only on ihi ee year moflols. 


oRToTNAi; page is 

OF rooii QUALITY 
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Rifiiiiiii 

MODa 100^260 


The following parte may be ordored through your plumber, a local plumbing supply co., or diron from 
factory, Parts will bo shipped at provailmg prices and you will bo billed accordinyly* 
miM OltDERING REPAIR PARTS always givo the following information, 


1, Part Nomi> 

2» Typo of Gas 
3* KCodol Number 

4, Sofuil Number 


(such us ''Draft Hood") 

(found on modal and rating plate located on jacket front*) 

(found on modol and rating plat© located on jacket front 
|)lonsc^ show the complete number,) 

(found on modcd and rating plato located on jacket front 
jdoaso show the complete number consisting of a capital 
letter and two (2) numbers, followed by a five (S) digit 
number. Example: G72*02761,) 


ITEM 

NO. 

DESCRIPTION OF PARTS 

PART PRICE 

1 

Pipe Cap Water Nipple Outlet) 

S 7.05 

2 

Diaft flood A^a»mi)lv 

10.95 

3 

Dip tulrn 

i'S^i 

4 

Jacket Top _ 

22.05 

'5 

Anode Rod (ea.) 



Hun Baffle 


y . 

Jacket 

72.00 

8 

Collar (Plain, Thermostat, Inlet, T & P) 

1.95 

T ^ 

TemjHMatiin» 8i Pie*,suie Relief Valve* ^ 

80.25 

-~w " 

(Jeanout Gasket 

3.15 

11 

Cleanout Cover 

3,16 

12 

Cleanout lock Washer 

.90 

13 

Cleanout Bolt 

.90 

14 

Drain 

4,05 

15 

Model 8( Ratine] Plaint 

1.35 

16 

Inner Door 

3.76 

17 

Outer Door 

2,10 

18 

Flame Spreadei Assembiy^ 

2.65 

19 

Nut & W<i5h(M (Fliimu Spreader Assembly) 

.90 

20 

Biirnei Shield 

2.10 

“ 21 

Burner . 

15.75 

22 

Pilot (Natural or Propane)'* 

4.05 

53 

Thermocouple 

'5.70 

24 

Pilot Shield 

1.50 

■ ■ 25“ 

Flhow (Gas) ' ^ 

1.80 

26 

Ni|)j)le (Gas) 

1.95 

*27 

(iifice (Natural oi Piojiane) each* 

1.20 

“28 

Locknut (Gas) 

1.35 

29 

Ai) Shutter _ 

1.35 

30 

Buinoi Suppoit Biacket^ 

1.35 

31 " 

E11k)vv (Gas) 

1.80 

32’^' 

Nipple (Gas) 

1.95 

33 

Gas Conti oi Bracket 

2.55 

■ ■ 3"4 

Gas Control Valve 

49.25 


Pilot Tuinng 

4,65 

36 

* 

1 1 .85 

37 

tiihinc] (Gas) 

1.20 

38 

Theimoslat (Lowei ) 

'32,25 

39 

Tubing (Gas) 

T.20 

40 

J Tubing (Gas) 

1.20 

1 ■ 

' Theimoslat (Upper) 

32.26 


tRoplaced only upon intum of damiUjod plato, 
“InduMtu typo of gas io(iiiiro(l. 

^ ’'Used nn llm’o yoai modots only, 

’‘■'P I un ono yi’tu modolr. only. 
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Rilfi 11111 


MODELS: 1OO-0O/1OO.7F 


The following ports may be ordered through your plumber, a local plumbing supply co., or direct from 
factory, Parts will be shipped at prevailing prices and you will be billed accordingly, 

WHEN OltOERINQ REPAIR PARTS always give the following informbtion: 


1. Part Nnmo 

2. Type of Gas 

3. Model Number 

* 4, Serial Number 


(such as "Ora ft Hood") 

(found on model and rating plate located on jacket front.) 
(found on model and rating plate located on jacket front- 
pioate show the complete number,) 

(found on model and rating plate located on jacket front- 
please show the complete number consisting of a capital 
lottnr and two (2) numbers, followed by a five (5) digit 
number; Example: 072*02761 


(TEM 



NO. 

DESCRIPTION OF PARTS 

PART PRICE 

1 

Diaft Hood Assuiiibly (100 75) 

S 10.05 


Flue BsjffhMIOO /b) 

5.70 

3 

Tempi atuio & Piessuie Iv Vdive* * 

M2b 

L . * 

raijsplo (T & P) 

SAO 

5 

Gns Ccmtrnl Vsilvo (Nnt.oi Piopano)^ 

45.60 

■ 6 ' 

fnner Dnoi 


r - y 

btitni boor 

2.10 


MmiifoUl Tuhirui Assembly 

5.70 

S “1 

Thf*rmocou()lo 


io 

Pilot Tuhinc) w/Fittmcj 

4.65 

“ Tl 

Orifice ( N.it, oi Propane) |na.) (Specify Modefn* 

1.20 

12 1 

Locknut (Gas) 

OS 

i3 

Air ShuUiM . ’ 

2,25 

^ 14 

Pilot (Nat. or Piopane)* 

4.05 

16 

Flame Spieadet Assembly 

2.55 


D'^ain 

4.05 

17 

Burner Shield 

2.10 

18 

Burner 

OT" 

19 

Radiation ShieldTlOO 90) 

3.10 

20 

Senuimtj Nut (Radiation Slbeld) (100 90) 

.90 

21 

Cleanout Bolt (ea.) 

.90 

' 22'" 

Cleanout l ock Washer* (ea.) 

.90 

■ *23 

Clearmui Covm 

3.15 

24 ■" 

Cleanout Gasket 

3.15 

: 25 

Gullai (Diain, Gas Conti ol and T & P) 

1.95 

26 

Nipple (Hoi Watei Outlet) 

4.05 

*27 

Flue, Restiictoi Rmc) 

3.10 

■ 28 

Oisift Hood Assembly (100 00) 

10.95 

29 

Dip Tuite (Speedy Model) 

3.90 

30 

Marjnesium Anmle 

**10.351 

31 

Flue Baffle (100 90] 

6.30*“ 

32 i 

Jaekid Top 

28.80 

33 ; 

.lacket 

48.00 

' 34 

Modf’l f^iilintj Plale 1 

1.35 


’ Imliciiic Tvi)t> Of (5.IS Ri'{|iiii :d. 

’ ’'Usi'il Only On Miict' Yimi Models. 

I Hi'|il.ic(* Only Upon Ri’luin Of Damngod Pliilo. 
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PERFORMANCE 


fCCOV^RY CAPACITY ^ D£G^t£ h, BIST 


MODEL 

TYPE GAS 

BTU. INPUT 

40 

160 

Ndl.*Propan« 

160.000 

315 

199 

Ndt*PropFin« 

199,900 

420 

226 

Nfit*Propafta 

225,000 

473 

310 

Nat. 

310,000 

650 


290,000 

610 

20-160 

Nat*Pfopant 

150,000 

315 

7K«170 

Nat. 

120,000 

253 


FYopjna 

100,000 

21U 

80-180 

Nat.' Propana 

180,000 

378 

85*199 

Nat*Pfopano 

19^900 

420 

86*250 

Nat*Propana 

250,000 

526 

100*76 

Nat*Propana 

|2||||[P^ 

15b 

100*90 

mmm 


lar 

100-199 

Nat.-Propane 

1 199,900 

42r 

100-260 

Nat. Propane 

1 260,000 

^546" 

100-270 

Nat.*Pfopana 

270,000 

667 

75-360 

Nat**Propana 

360,000 

756 


Nat. 

600,000 

J050 

70*600 

PfOpana , 

480,000 

1001 


!>0 eo /O 80 90 


25? Uto 180 157 141 1?6 116 


336 ;>80 240 210 186 16.T 153 


3/8 315 2/0 230 210 180 172 


326 289 269 237 


520 433 


488 


270 242 222 


141 126 115 


205 1H8 144 126 112 lOl 92 


lOR 140 1 120} 106 93 84 76 


302 252 216 189 108 161 137 


336 280 240 210 186 168 163 


4?0| 350| 300 263 233 210 191 


88 77 69 63 56 


150 1 1251 107 94 83 76 68 


336 280 240 210 186 168 163 


43/ 354 313 273 242 218| 198 


4541 378 324 284 252 227 


605 504 434 378 336 302 


840 700 600 


806 673 


\m\ 


4671 420 


448 403 367 


726,000 


870 761 677 


120 130 140 


120 


157 I 145 136 


217 201 186 


203 187 174 


105 97 91 


84 78 


70 65 


126 116 108 


129 120 


176 162 160 


48 


58 


140 129 


182 168 166 


190 176 162 


233 216 


324 300 


334 j11 289 


609 468 435 


ilmm 




IMPORTANT 


!n beauty shops, barber shops, clooning establishments end self*service 
laundries with dry cleaning equipment, it is imperative that the heater or 
heaters be installed so combustion and ventilation air be taken from out- 
side by means of louvers or screens. 
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Tile* Woil^McLain Type EGH ia a 
medium -eaiiacity cast iron boiler for 
heating apartments, large resideneea, 
eommercial and institutional buildings. 
It is available in five sizes for hot water 
or steam witli net I-B-R ratings from 
24lim to 382,fi00 BTU/Hr.; 875 to 
1,375 square ftH*t steam. 

The* EGH incorporate’s d(*sign and 
construction features for (*ase of instal- 
lation* space con8(*rvation, easy servic*- 
ing and cleaning, fu(*l (*fiiciency and 
long, trouble-free life, Outstanding fea- 
tun*H include compact design, insulated 
,sti*(*l jacket, tankless h(»at<‘rs for water 
and steam, aluminized steel burners 
and, of course, W(»il-MeLain cast iron 
construction. 


STANDARD EQUIPMENT 


Assembled Section Block 
Insulated Jacket 
Horizontal to Vertical Draft Hood 
Aluminized Steel Burners 
Combination Gas Control Valve (includes 
main gas valve, pressure regulator, three- 
position gas cock, pilot filter, and pilot 
adjustment), for 24 volt 
100% Shutoff 
Thermocouple 

Non-Linting Pilot Burner (EGH-85 and 95 
only) 

Heater Cover Plates (for boilers without 
tankless heater) 

Safety Control Wire 
Electrical Junction Box 
40 VA Transformer (except self-generating 
system) 

For EGH-105 through 125 onlyt 
Electronic Controls (Flame Rectification 
System) not mounted 



y Cast Iran iaatiani iof cormahm raaialaiice and extra-long life* 


/LQX daiiffi cartlfM far natural and propane gas . . . develops full 
capacity as rated by A.Q A and 

Compact design saves boiler room space, simplifies handling and instaila^ 
tion. The EGH is only 33%'' high; 27%^eep. 


Tankless heaters for water or steam available as additional equipment. 


For Water Boilers 

Built-in Air Eliminator 
30 P.S.j, ASME Safety Relief Valve 
Combination Pressure-Temperature Gauge 
High-Limit Control 

For Steam Boilers 

ASME Safety Valve 
Steam Pressure Gauge 
High-Umit Pressure Control 
Gauge Cocks 
Gauge Glass 
Low-Water Cutoff 
With Tankless Heater(s); 

Operating Control 

ADDITIONAL EQUIPMENT 

Tankless Heaters— for water or steam 

Storage Heater 

Thermostat 

Low-Water Cutoff and Feeder Combination 
Electronic Controls (Flame Rectification 
System) for EGH-85 and 95 


Aliiminlzod stool humors feature quiet ignition and extinction ... no air 
adjustment necessary. 




Stool jockot finished in attractive blue hammorloid * « * completely in 
sulated with one-inch fiberglass . . . clear of the floor to prevent rust, 

Built-Ill olr olimlnotor In water IxittfM^s the cost of a separate device 

Horiaontal to vortical draft hoed rodiices heat^oom requirements. 

, ttetion* amt bun^' jtnd burner 

,'4rawarrathK:efmteltationttm«v... 

lNiiliMt.lirWRr '«en^Rf top clean- 

: “v' 
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(V^ST IRON CONSTRUCTION. ..FACTORY ASSEMBLED SECTIONS 



I«XiH HoiliT HfH’tionH aro mado of dura- 
(»a8t Iron for oxtra-long lif(\ Tlu» 
H(*ction« art* not faot‘-ground, but rotain 
tiu* tough original skin which is ex- 
tremely resistant to the corrosive ef- 
fects of combustion l)y-|>roducts and 
condensation. 

Theverti<*al flue jjassageB are studded 
with tips which cause the hot ^ases to 
swirl ahoxit, scrubbing the entire sur- 
face oi ea<*h Hectit)n for maximum heat 
transfer and increasetl efficiency. 

Th»> lOGIf Boiler is shipped with the 
sections fat'tory assembl(*a in one block. 
If dcsin*d. the installer can separate 
the boiler into two blocks to simplify 
handUng sinc(» short draw rods are us(»d 
lH*twec*n tiu* two intermediate sections 
in the middle of the assembly. 



A sp(»cial bigh-t(*mperature mastic 
sealant is used between sections to as- 
sart* a gastight assembly and con- 
sistcmtly high efficiency. The flexible 
sealant allows for expansion and con- 
traction, is impervious to heat and 
moisture, and will last the life of the 
sections, A flexible elastomer stealing 
ring in each port opening assures a 
watertiglit seal. Individual sections as 
well as tilt' assembled s(*ction block are 
hydrostatically tested b(»fore shipping. 



The EGH Boiler is design certified for natural and 
propane gas. One-piece, high-temperature, alum- 
inized steel burners feature high efficiency, ex- 
cellent flame characteristics, and quiet ignition and 
extinction. Burners provide fixed primary air . . . 
no air adjustment required for approved gases. 

To simplify handling and reduce installation 
time, the burners and manifold are assembled in a 
burner drawer which slides easily into the bojl<*r. 


EASY CLEANING AND SERVICING 



All heating surfaces in the EGH Boiler 
can be easily cleaned to maintain con- 
tinuiHl high operating efficiency. Re- 
moving the top jacket panel and the 
collector hood exposes all flueways for 
straight;through cleaning. 

The jacket door and burner access 
panel are easily removed for access to 
the burners. The front and back steel 
base panels are lined with high- tem- 
perature insulating material; end sec- 
tions rest on the floor. 


BUILT-IN AIR ELIMINATOR 


y\ 


1 1 1 


Type EGH water boll- 
ix , , , I ers have a cast-in air 

\ I eliminator ... no need 

I _ _ — I ^ separate air elim- 

^ ■ inating device. As shown 

in the illustration, ris- 
ing air bubbles are diverted to the expansion 
tank through a %-ineh tapping located next to 
the supply outlet. 




TANKLESS WATER HEATERS -- OPTIONAL 


EGH Boilers may be equipped with one or two 
tankl(‘ss domestic water heaters. 

Wat(‘r boiler heaters are installed in the upper 
port opening on either side of the boiler. Largo heat- 
ing surface and high location assure efficient produc- 
tion of domestic hot water for kitchen, laundry, 
and bath. 

Steam boiler heaters are installed in the front of 
the two end s<*etions well below the waterline for 
summer operation. 



WATER HEATER STEAM HEATER 


TANKLESS WATER HEATER CAPACITIES 


Boiler 

Number 

Heater 

Number 

Intermittent Draw 



■an 

GPM* 100® F. 


Outlet 


Av, Temp. Rise 

Av, Temp, Rise 

Tappings 

Tapping 

WATER 

EGH-8S 

E-626 

4.00 

2.80 

1 / 2 // 

3/4^' 

EGH-9S 

E-632 

4,25 

3.20 

1/2" 

%" 

EGH-105 

E-632 

4.50 

3,60 

V 2 " 


EGH-115 

E-632 

4.50 

4.00 

1/2" 


EGH-125 

E-632 

4.50 

4.40 

l/ 2 » 

3/4" 

STEAM 

EGH-85 

35-S-29 

3.25 

2.80 

W 

3/4" 

EGH-95 

35-S-29 

3.50 

3,20 

w 

3/4" 

EGM-105 

35-S-29 

3,50 

3.60 


3/4" 

EGH-115 

35-S-29 

3,75 

4.00 

3/4" 


EGH-125 

35-S-29 

3.75 

4.40 

w 



WeiMVlcLaln ratings based on 60 PStG domestic water pressure at heater. 

‘ ^Gallons of water per minute heated from 40'’ to 140® F. with 200" F. boiler water temperature. i 

**Continuous draw — no recovery period, j 

NOTE; For two heaters, multiply heater ratings by 2, ] 


STORAGE HEATER 


Water Boiler Size 

storage 

Heater 

Number 

180 Boiler Water 

h2 Boiler Water 

Heater Capacity Gals. 
40 -140" Rise 

Heater Capacity Gals. 
40 ’*140 ' Rise 

EGH-85 through EGH-125 

62-2-E 

50 in 3 hours 

70 in 3 hours 

IRECOMMENDED STORAGE TANK 

50-90 Gallons 

75-125 Gallons 
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RATINGS 



Boiler 

Number* 

A.Q.A. 
Input 
MBH f 

AO.A. 
Gross 
Output 
MBH + 

Net l*B*R Ratings** 

$q. Ft. Steam Water 
Steam MBH+ MBH + 

Net 
Sq. Ft 
Water 

▲ 

Boiler 

H.P. 

Supply 

Size 

Return 
Tappings 
No. 8, 
Siza 

Dimensions 
- Inches 

D W 

Gas Connection 
Sizet 

Natural Propane 

Draft Hood 
Outlets 
NO.& 
Size 

Chimney 

and 

Breeching 

Size*** 

Approx. 

Shipping 

weight 

Lbs. 

EGH4S 

350 

280 

875 

210.1 

243.5 

1,620 

8.4 

2*-3" 

2-2^2" 

9 

38*/4 

W 


1-9" 

9" 

84 

EGH-95 

400 

320 

1000 

240.1 

278.3 

1,855 

9.6 

2^3'^ 

2-2^2" 

10 


%" 


1-10" 

10" 

880 

EGH*105 

450 

360 

1125 

270.1 

313.0 

2,085 

10.8 

2-3'' 

2-2V2" 

10 

46% 

1" 

r 

I-IO" 

10" 

975 

EGH-11S 

500 

400 

1250 

300.1 

347,8 

2,320 

11.9 

2-3*' 

2-2^" 

12 

51 

1" 

r 

1-12" 

12" 

1070 

EGH-125 

550 

440 

1375 

350.1 

382.6 

2,550 

13.1 

2-3" 

2-2^2" 

12 

55% 

1" 

r 

1-12" 

12" 

1145 


for StMms for W«t#r. Add 
".2WT'* for w»ttr boilor 


*Wh«n ordorlng, add to bolltr nuf.ibor “S" 

*MWT*‘ for watar bolltr with ona tanklass haatar} 
with two tanklasa haatars. Add for staam bollar with ona tanklaas 

heatar; “•2ST" for staam bollar with two tanklass haatars. Add "WHS” for 
water bollar with storage heatar. 

H MBH refers to thousands of BTU par hour. 

**Nat t>6'R ratings are based on net Installed radiation of sufficient quantity 


for the requirements of the building and nothing need be added for normal 
piping and pick<up. Steam ratings are based on a piping and pick*up allow* 
ance of 1.333| water ratings on an allowance of 1.15, An additional allowance 
should be made for unusual piping and pick*up loads. Consult Customer 
Services Department. Ratings shown are for elevations up to 2.000 feet For 


elevations above 2,000 feet ratings should be reduced at the rate of A percent 
for each l,000 feet above sea level. 
eUased on average water temperature of 17Q« F. In rediators. 
tSUes shown are ges connection sises. Gas piping from meter to bolter to be 
sized according to local utility requirements. 

special cases where surrounding conditions permit chimney height may be 
reduced by 10 ft 


Notfi Water bolters tested for 50 p.s.t working pressure) also available upon 
special request at 80 P.S.t working pressurt. 


MANUAL MAIN 
SHUT-OFF 



RECOMMENDED PIPING CONNECTIONS 


CONTROL TAPPINGS 


TANK 



WATER BOILERS 


T WONT 

or 

boiler 


Noto: Supply and return sizes for 
water boilers refer to minimum size 
of pipe connected to boiler for 20** 
or niff her temperature drop between 
supply and return. 


To 


WATER ^ 

, LINE ^ 

' M 


2 

WIN 






'SHMpT 

NIPPLE 


CONDENSATE 
WE TURN 


r RONT 

or 

BOILER 


LOCATION 

C 

0 

e 

G 

H 

L 


SIZE STEAM 

a/4" Probe Type Low Water Cutoff 

Drain 

^' 4 " Safety Valve 

^'4" Plugged 

i/Vi Gauge Glass and/or 

Low Water Cutoff 


1/4" 


1 " 


Try Cock Tappings 
Plugged 


WATER 

plugged 

Drain 

Safety Relief Valve 


Piping to Compression Tank 
or Auto r 


or Auto Air Vent 
Low Water Cutoff 


Combination Pressure* 
Temperature Gauge 
Low Water Cutoff i or Low 
Water Cutoff and Feeder 
Combination} or Low Water 
Cutoff and Pump Control 


Low Water Cutoff, Pressure 
Limit Control and Pressure 
Gauge; or Low Water Cutoff 
and Feeder Combination: or 
Low Water Cutoff and Pump 
Control 

11 / 2 " 

e (Steam) 

(Water) 

♦Available only on special request. 

NOTEi Limit Control and Supply Piping must be on the same end of the boiler. 


Skim Tapping 


Limit Control 


WATER 

BOILER 

SIZE 

EGH 8S & EGH-9S 
EGH-10S thru EGH'12S 



STEAM BOILERS 



heater for 

PIPE 

SIZE 

STEAM 

BOILER 

RISER 
PIPE SIZE 

HEADER 

A 

(Supply) 

B 

(Return) 

SIZE 

A 

B 

H 

2" 

2" 

EGH-B5 li EGH-tS 

2" 

2" 

3" 

EGH-10S 

2»/2" 

21/2" 

3" 

2Vz" 

21/2" 

EGH*11S li EGH-125 

21/2" 

21/2" 

4" 


EQUALIZER 

J 

11'2" 

1V*2" 

11;^" 


*24 minimum from waterline to header 


Form No, C-542 (178) 
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< Erecting and Operating 
, Instructions 


TYPE EGH GAS BOILERS 


WeilMcLain 


IRIIHBBL OENERAL INSTRUCTIONS 

i Open ell boxes, except the onee containing the Jack- 
jel, and chedc the content! againat the packing lieU. 
In case of any ehortage or damage, notify the trane- 
portatlon company immediately. 

I As you face the front of the boiler, the side of the 
i boiler to your left will be referred to in these instruc* 
tions as the Left End (LE); the side of the boiler to 
your right will be referred to as the Right End (RE). 

Locate boiler to provide the following minimum 
dearances of 4** at back and sides and 18” at front to 
non-combustible material, 18” on all sides when walls 
are combustible material. 

The Type EGH boiler is design certified by the Ameri- 
can Gas Association and approved by Canadian Gas 
Association for use with natural and propane gases. 
Note: The Installation must comply with the require- 
ments of Section IV of the A8ME Boiler and Pressure 
Vessd Code^ the local utUitles and any additional na- 
tional, state, Insurance, or local code requirements hav- 
ing Jurlsdictloa Boilers must be Installed in accordance 
with our Instructions so as not to void our warranty. 


CHIMNEY OR VENT REQUIREMENTS 

Hie chimney or vent should be examined to be cer- 
tain that it is properly constructed and clear. 

The chimney or vent should not be smaller than the 
size recommended under Ratings- Engineering Data- 
Ulmensions. 

Advice regarding recommended practice and material 
for flue connections can usually be obtained from the 
local gas utility or the American National Standard 
/:223. 1-1974 National Fuel Gas Code in the United 
.States or CGAB149 Installation Code for Gas Burning 
Appliances and Fiquipment in Canada, 

The breeching connection must be well above the 
bottom ol the chimney to avoid stoppage. The breech- 
ing connection must not enter the chimney so far as to 
obstruct the chimney. A thimble or slip joint should 
be installed so the breeching may be removed for clean- 
ing. The breeching should slope upward toward the 
chimney at least % inch per linccal foot and should not 
be smaller than the size shown under Ratings- Engineer- 
ing Data-Dimensions. Also refer to Breeching Erection. 

air supply for combustion 

Sufficient clean air must be avaUable to the boiler 
room at all times. For installation in an enclosed utility 
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or boiler room without an outside wall, a minimum of 
I square inch of opening for each 1,000 BTU per hour 
of boiler input with not less than a 100 square inch 
opening should be provided. 

In confined areas without good ventilation, openings 
directly to the outside with a minimum fires area of 1 
square Inch for each 4,000 BTU per hour of boiler 
input should be provided. 


BOlUR FOUNDATION 

If a boiler foundation Is required see chart and Figure 
1 bdow. This boiler Is not to be used on combustible 
flooring. 


1 BOILER FOUNDATION Size ^INCHES | 

Bolltr No. 

L 

Bolltr No. 

L 

CGH» 

40Vit 

EGH-US 

53 

EGH-95 

44Mi 

EGH-US 

57V4 

EGH”10S 

48:^4 





FlOUItf 1 



FIGURE 2 
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Erecting and Operating 
Instructions 


TYPE EGH GAS BOILERS 


Weil'McLain 


Where the EGH Block Assembly may need to be 
taken apart for handling thru tight places; 

1. Put a support under center of block. Support must 
be within inch of block. 

2. Remove short center draw rods. 

3. Tip half blocks on end as shown in sketch. Be 
careful as they are heavy, Save Elastomer sealing rings 
and save the high temperature mastic which is used 
to provide gas-tight seal between section. 

4. After moving half blocks into desired location, 
clean port surfaces with clean, dry rag. DO NOT USE 
OIL. Hacc scaling rings in recessed ports, replace mas- 
tic in section grooves. 

6. Re-assemble block in reverse order. CAUTION: 
Keep fingers free. 

INSTALUTION OF INDIRECT WATER HEATER 

For a water or steam boiler ordered with an internal 
type indirect water heater, remove the heater opening 
cover plate and install heater as shown in Figure 3. 



HYDROSTATIC PRESSURE TEST OF BOILER 

The individual sections and the complete boiler have 
been pressure tested at the factory; however, the boiler 
should be tested at the job to Insure that the water-tight 
seal was maintained during shipment or after reas- 
sembly at the job site. 
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Erecting and Operating 
Instructions 


TYPE EGH GAS BOILERS 


Weil'McLain 


1, Fill the boiler with water. Completely purge all 
air. Test the boiler with water pressure not exceeding 
76 pel. 

2, Inspect the boiler for leaks. 

3, Drain the boiler and remove plugs from tappings 
that will be used for controls and accessories. See Con- 
trol Tapping Table. Tighten all heater plate bolts. 

INSTAUATION OF FLUE COLLECTOR HOOD 

Set the Flue Collector Hood on the boUer as shown 
In Figure 4. Use boiler cement furnished to provide 
gas tight seal. 

INSTALLATION OF FRONT AND REAR 
BASE PANELS 

See Figure 4 for installation. Note; Front and rear 
base panels are insulated* Run bead of boiler cement 
along top of each base panel before fastening in place, 

PILOT LOCATION 

a O O O On r > ! < , ^ r' t > 

^ O ( n o . 1 C'fVv • M M . ■ ' . ' ' 1 . 

‘0^ M i f ^ , i > ( < ) f M ) t > M < ' ' M '■ 

‘ ^ O v: O ( j n O O ^ n C) ( ) < cj t i 

J ‘ V ' ' O O I ■* t , t 'm ( ■ I. ' 

'J B. WNfRS 

0 BURNER with pilot BRACKET 

n RIL.0T 

FIGURE 5 

INSTALLATION OF DRAWER ASSEMBLY 
AND FRONT ACCESS PANEL 

The Drawer Assembly consists of the burner drawer, 
inain burners, gas manifold, safety pilot burner, etc. 
See Figures 4 and 5 for installation. 


ORIFICE DRILL SIZES | 

Type of Gas 

Heating Value 
BTU/Cu. Ft, 

Standard Orifice 
Drill Size 

Natural ‘ 

1,000- U40 

No, fU 

Proprane 

2,500 ~ 

No. 54 


AHACH THE JACKET AND DRAFT HOOD 

1 . Remove the proper knockout discs from the panels 
as shown in the tapping table under Ratings- Engineering 
Data-Di mensions. 

2. I''oUow the separate Jacket Erecting Instructions 
packaged in the jacket carton. 


3. Attach the Draft Hood to tlie Flue Collector Hood 
with sheet metal screws. If the Draft Hood Is altered, 
the AGA design certification and CGA approval become 
void, 

BREECHING ERECTION 
(also r«(«r to Chimnoy or VontRoquiromonts) 

Connect from the draft hood outlet to the chimney or 
vent with full-sized (same diameter as draft hood outlet) 
breeching. Where the Installation permits, vertical vent- 
ing of the combustion gases to the outside from the 
dralt hood outlet will afford best performance at lowest 
total cost. Wliere the boiler must be connected to a 
chimney or remote vent the horizontal breeching should 
.slope upward at least '4 inch per lineal foot toward the 
ehimney or vent. A vertical height of 3 feet to 6 feet 
of breeching before any elbow or horizontal breeching 
is recommended to reduce chances of flue gas spillage 
at the draft hood. Long horizontal breechings, excessive 
numbers of elbows or tees, or other obstructions which 
restrict the flow of combustion gases should be avoided. 

SUPPLY AND RETURN PIPING 

The system supply and return piping should be at- 
tached to the boiler before the controls are installed 
to avoid control damage. Ra^ommended piping ar- 
rangements for forced hot water and steam boilers are 
shown on the following pages and the minimum recom- 
mended pipe sizes are listed for each piping arrange- 
ment. The system supply piping may be connected 
before the jacket is erected. The system return piping 
must be connected after the jacket Is erected. 

WATER BOILER RECOMMENDED 
PIPING CONNECTIONS 

Refer to the RATINGS page for reco.mm ended piping 
connections and pipe sizes for forced hot water boilers. 
Consult Weil-McLain Customer Services Department 
for application information when applying the boiler 
U) a gravity hot water system. 

'The water boiler is provided with a built-in air elim- 
inator in the left end section only, and no external 
air elimination device is required. Refer to the tapping 
table under Ratings- Engineering Data-Dimensions for 
lapping locations. Any horizontal compression tank 
piping must pitch upward at least 1 inch for each 5 
loot ol piping toward the compression tank. 

Where the boiler is used with a radiant panel system 
or other low water temperature applications (i.e con- 
verted gravity systems, etc.), a boiler by-pass piping 
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Weil-McLain 


Erecting and Operating 
Instructions 


TYPE ECH GAS BOILERS 


arrangement ehoiild be need to amure higher boUer 
water temperatures for optimum boiler operation. To 
install a by>pnss, locate a tee in the return piping be- 
tween the circulator and the boiler and another tee In 
the supply piping. Use the same size by-pass piping as 
the supply and return. Locate a valve in the by-pass 
piping and another valve in the supply piping between 
the boiler and the tee. Locate a thermometer In the 
supply piping Just beyond the by-pass connection so 
the system water temperature can be determined. Ad- 
just the valves to provide 200 °F. to 220** F. boiler 
water temperature with the system water temperature 
at the maximum desired. 

STEAM BOILER PIPING 

Refer to the RATINGS page for recommended piping 
connections and minimum recommended pipe sb-es for 
steam boilers. 

The satisfactory operation of any steam heating sys- 
tem depends upon adequate reUirn of condensate to the 
boiler to maintain a steady water level and avoid the 
introduction of excessive amounts of raw make-up water, 
Where condensate return is not adequate, a low water 
cut-off and pump control, condensate receiver, and con- 
densate boiler feed pump should be installed. Consult 
WeihMcLain Customer Services Department for appli- 
cation information. 


INSTALL BOILER CONTROLS 
Water Boiler: 

1, Be sure the I^essure Relief Valve, the Combination 
Pressure- Temperature Gauge, and all Limit Controls 
are installed in the proper tappings as indicated in the 
Control Tapping Table under Ratings- Engineering 
Data-Dimensions. 

2, ITie relief valve outlet should be piped near to the 
Boor, close to a drain when available. Do not pipe the 
relief valve discharge to any area where freezing tem- 
peratures could occur. 

3, Plug all unused tappings. 

Steam Boiler: 

1 . Be sure the Steam Safety Valve is installed in the 
proper tapping as Indicated in the tapping table under 
Ratings- Engineering Data-Dimensions, 

2. The safety valve outlet should be piped to a floor 
drain or near to the floor. Do not pipe the safety valve 
discharge to any area where frecaiing temperatures could 
occur. 


PIPING FOR STANDARD LOW WATER 
CUT-OFF FOR STEAM BOILERS 



FIGURE 6 


^Wat6r line Dimension measured from bottom of boiler section leg where 
it rests on the boiler room fioor or boiler foundation. 


PIPING FOR OPTIONAL WATER LEVEL 
CONTROLLERS FOR STEAM BOILERS 
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Sl-S-2 

2>/4'^ 

No. 150, 


157 1 

2V4" 

No. 93, 94 



FIGURE 7A 


FIGURE 7B 
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3. Imtall the standard Low Water Cut-off as shown 
In Figure 6. 

a. The No. 101 electric water feeder may be added 
to the standard low water cut off, if desired. 

b. The No. 47-2 water feeder and low water cut-off 
combination (not standard) may be substituted 
and Installed as illustrated in Figure 7A. 

c. The use of water level controls with 1” I.P.S. con- 
nections is illustrated in Figure 7B. 

4. Install gauge glass cocks, glass, pressure gauge 
and pressure limit control in the proper tappings. 

5. Plug all unused tappings. 


TANKIESS HEATER HOOK-UP 

(forcod hot wotor or steam boilers only) 

An operating control with small differential scale is 
recommended. The operating control mast be installed 
in the temperature control tapping in the heater plate. 

If a Flow Regulating or Automatic Mixing Valve is 
desired or required refer to manufacturer's installation 
instructions. 

In hard water areas, it is advisable to soften the 
cold domestic sup;^ly water to the tankless heater to 
prevent lime build-up. 


SCHEMATIC STORAGE HEATER PIPING 

(forced hof water boiler only) 



COMCMNAtint^ 
pntssuRt TtMr»*:nATunf 
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FIGURE 8 


TYPE EGH STEAM AND FORCED HOT WATER 
BOILER TANKIESS HEATER RATINGS 


Doiltr 

Numb«r 

Numbgr 

Orgw OFM* 
100*F, Av. 
T«mp. RiS« 

Continuous 

OrBw 

|00*F. AV. 
Tomp. Rift 

Initt F.td 
OuCfft 
Tippiniii 

Ttmp. 

Control 

Tipping 

Wit«r 






EGH4S 

C626 

4.0Q 

2 .B 0 

W* 


CQH^99 

m2 

4.25 

3,20 

W 


CGH405 

£632 

4.50 

3.60 

W' 


CQHIIS 

£632 

4.60 

4.00 




£632 

4.50 

4.40 

w 


Stdam 






CGH*B5 

35*8^9 

3.25 

2 .B 0 

w* 

W' 

CGM‘95 

35*8.29 

3.50 

3.20 


V4« 

CQHUOS 

35*8*29 

3.50 

3.60 



CQH415 

35*5*29 

3.75 

4.00 


V 4 " 

CGH-125 

35*8*29 

3.75 

4.40 

V/' 



Not«: When two heoters are installed, multiplY heater ratings t>y 2. 
WeihMclain ratings based on 60 PSIG domastic water pressure at heater 
♦Gallons of water per minute heated from 40* to 140* F. with 200» F. 
boiler water temperature, 

•♦Continuous draw-««no recovery period. 


STORAGE HEATER HOOK*UP 

(forced hoi wafer boiler only) 

The 62-245 Storage Healer can not be used with any 
size of steam boiler. The storage tank should be located 
as high as possible above the boiler. A vertical type 
storage tank may be used provided the bottom of the 
tank can be located above the top of the boiler. To 
maintain gravity circulation, the horizontal flow piping 
from the storage heater to the tank must pitch upward 
at least 1 inch for each 10 feet of piping; the horizontal 
return piping from the storage tank to the heater must 
pitch downward at least 1 inch for each 10 feet of pip- 
ing, The return piping should not be located below the 
heater. Use as few elbows and pipe fittings as possible. 


STORAGE HEATER RATINGS 

(forced hot water boilers only) 



Storage 

Heater 

No. 

180* Boiler Water 

212* Boiler Water 

Water Boiler Size 

Heater Cap. Gals. 
40* * 140* Rise 

Heater Cap Gaf4. 
40* • 140* Rise 

£GH*85 thru 125 


50 in 3 hours 

70 In 3 hours 

Recommended Storage Tank 

50 Gallons 

75 Gallons 


SIZE GAS SUPPLY PIPING 

The gas supply piping must be sized to provide the 
proper inlet gas pressures when the boiler is operating 
at the published rated input. For natural gas, the inlet 
gas pressure to the manual main shut-off gas valve 
should be 5.0 to 14.0 inches water column. If the inlet 
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natural ga> prcf»ura exceeds 14.0 inches water column, 
a one hundred per cent lock-up type gas pressure reg- 
ulator should be Installed, limiting gas pressure to 
14,0 Inches water column. 

For propane, the Inlet gas pressure to the manual 
main shut-off gas valve should be 11.0 to 13.0 Inches 
water column; the gas pressure regulator (furnished 
by tlie gas-supplier) must be adjusted to provide lock- 
up pressures not exceeding 14.0 Inches water column. 

Determine the measured lengtli piping from the gas 
meter to the boiler. Add to the measured length Uie 
additional length for each elbow or tee. Refer to tlie 
Pipe Delivery Schedule Table and determine the pipe 
size. 


INSTALL THE GAS CONTROL 
ASSEMBLY, GA3 SUPPLY PIPING, AND 
PILC i tiNE TUBING 

The gas controls for tha Type EGH boiler are ship- 
ped pre-assemblcd. Rcir-ove the knockout disc from the 
jacket end panel at the end of the boUer to which the 
gas supply is to be piped. 

The gas supply piping should be installed in accord- 
ance with the American National Standard Z223.1— 
1974 National Fuel Gas Code in the United States or 
CGAB149 Installation Code for Gas Burning Appli- 
ances and Equipment in Canada. 

The pipe Joint compound (pipe dope) must be re- 
sistant to propane and should be applied sparingly 
only to the male threads of the pipe joints. 

1. Connect from the gas meter to the gas control. 
Wliere the gas connection size is smaller than the cal- 
culated pipe size, reduce the gas supply piping only 
at the inlet to the gas valve. A drip leg must be in- 
stalled at the inlet of the gas connection to the boiler. 


The local utility may require that the drip leg be ex- 
tended oil the way to the floor. If an additional manual 
main shut-off gas valve is required, it should be located 
in the gas supply piping according to the local utility 
requirements. Tlie gas supply piping must be supported 
by external hangers; not by tlie boiler or its accessories, 

a. Carefully uncoil the pilot thermal element lead and 
attach to the connecuon on the gas valve body. 
Refer to enclosed instruction from tlie gas vulva 
manufacturer for pilot thermal clement lead con- 
nections. 

b. Use the ‘4 Inch aluminum tubing provided to con- 
nect the pilot to the gas valve. 

2. Open the manual shut-off valve at the gas meter 
and completely purge the air from the gas supply piping. 

3. Check all gas connections for leaks using a soapy 
solution, Liability for damage resulting from the use 
of a flame can not be assumed by tlie manufacturer. 

E39Q^ WIRING THE BOILER 

The boiler must be electrically grounded in accord- 
ance with the National Electrical Code, ANSI CI-1971, 
if an external electrical source is utilized. Attach wiring 
label shipped with boiler to inside of jacket door panel, 

A Strain Relief Bushing and Adapter must be used 
at each point where the safety circuit wiring passes 
tlirough a control case (see Figure 12) to protect the 
safety circuit wiring insulation. 

24-Volt Systems: 

For boilers without a combination limit control and 
relay, secure the electrical junction box to the inside of 
the jacket left end panel using the No. 8 - 32 x 
machine screws and nuts provided. Secure the control 
tranfciormer to the junction box. 






PIPE DELIVERY SCHEDULE TABLE 


Pipe Delivery Schedule 

Additional Length of Pipe to 
Be Added for Each Elboy^ 
or Tee Bend In Piping 

•Adjusted 
Length of 
Gas Supply 
Piping In Feet 

A Capacity of Pipe Sixes In 
Cubic Feet of Gas Per Hour 

pipe Size 
In Inches 

Additic^nat 
Length of Pipe 
in Feet 

i" 

iV4" 

\w 

2" 

2V2" 

10' 

320 

1,050 

1,600 

3,050 

4,800 

1" 

2.2' 

20' 

350 

730 

1,3100 

2,100 

3,300 

IV4” 

2.9' 

30' 

285 

’ 590 

890 

1,650 

2,700 

IVa" 

3,3' 

40' 

245 

500 

' 760^ 

1,450 

2,300 

2" 

4.3' 

50' 

215 

440 

670 

1,270 

2,000 

2>^" 

5,V 

75i' 

175 

360 

545 

1,020 

1,650 

— 


JOO' 

t50 

305 1 

460 

870 

1,400 

— 

— 

150' 

120 

25~! 

— j 

380’^ 

' 7io 

1,130 


— 


•Include meesured length of gas supply piping and allowance In feet for number and siie of fittings. 
APiow capfrilty determined from Dr, Pole's Formula? Specific Gravity— 0.60? Presuro Loss— 0,30'' W.C. 
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FIGURE 9 

24.VOLT SYSTEM 
STEAM BOILER WIRING 


TEMFEKATUKE WATER 

UMif CpNTKOl BOllER 



FIGURE 10 


SELF GENERATING SYSTEM 
GRAVITY HOT WATER BOILER WIRING 

Bring the supply wiring to tlie boiler. l''or non- 
packaged boilers used for lorced hot water, a trails- 
lormcr with receptacle for plug-in circulator relay is 
lurnishcd (relay nut standard). 

The electrical supply wiring to the boiler should be 
No. 14 gauge or heavier wire in conduit, as required, 
and should have a properly sized lused disconni’ct. 
The operating and safety circuit wiring should be no 
.smaller than 18 A.W.G, or its equivalent. All wiring 
must be installed in accordance with the requirements 
of the National Electrical (’ode and (’anadian Elec- 


trical Code and any additional, national, *late, or local 
code requirements having jurisdiction. All safety cir- 
cuit wiring should be N.E.C. (’lass 1. 



JUNCIION SOX, SflAV a COMIINAIION 
ISANSFOSMtS ON INSlOe OAS VAlVf 
OF JACXtl 


FIOURE 1 1 

24-VOLT SYSTEM 
FORCED HOT WATER WIRING 


Self G«n«rating Control Systoms (EGH-85 
and 95 ONLY): 

All wiring in the sell generating circuit should be 
ol tlu' solid type to provide the least possible resistance 
in tile circuit. Determine the wire length to be used in 
the safety and thermostat circuits and refer to table for 
the recommended minimum thermostat and safety cir- 
cuit wire size according to the wire length. 


SELF GENERATING CONTROL SYSTEMS 
RECOMMENDED WIRE SIZES 


Recommended Minimum Thermostat 
Wire Sizes According to Wire Lengths 


Wire Length 

Wire Size 

16 Feet 

22 Guege 

TsFeet 

20 Ouege 

40 Feet 

18 Guage 

64 Feet 

16 Guage 

ivTo Feet 

14 Guage 




OPERATING AND SAFETY 
CHECK OUT SEQUENCE 


1. Be sure the l»oilcr and system are tilled properly 
(see Filling Steam and Water Boilers on the boiler 
operating instruction card). The internal use of pe- 
troleum based sealing or cleaning compounds will dam- 
age this boiler. 
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STRAIN RELIEF 
ADAPTER 



LOW ENEROY 
SAFETY CONTROL 
WIRE 


INSEUT StttAIN RELIEF ADAPTER AND SUSHINO ASSEMBLY INTO 
ELECTRICAL KNOCKOUT IN CONTROL CASE, SECURE BV 
TURINO DOWN THE TWO STEEL TABS. 

Strtin Buihifii ind adaplsr muit Bt utaci on all low*«n«rgy $afaty 
conirol wifi to conform with NEC Clas? 1 wiring. 

nOURE 12 


2, Be sure that all air has been purged from the 
gas piping and that the piping has been tested for 
gas let^s. 

3, Refer to operating instruction label on boiler Jacket 
for lighting the safety pilot burner. 

4, While the burners are operaUng> move the Indi- 
cator on the limit control below the actual boiler water 
temperature or steam pressure, the electrically operated 
main gas valve should close and the main burners 
go off. Move the indicator on the limit control above 
the boiler water temperature or pressure and tlic main 
burners should Ignite. 

5, If the boiler is equipped with a low water fuel 
cut-off, test the cut-off operation while the main burners 
are operating by opening the blow-off valve and ob- 
serve that the main burners go off. Restore the water 
to the proper water line and the main burners should 
again ignite. 

6, Test the switching action of any additional elec- 
trical safety controls using the procedure outlined in 
Bteps 4 and 6, 

7, Set the high limit control according to the design 
requirements of the heating system. 

fl. Set the room thermostat to the desired room tem- 
perature 

BURNERS 

No primary air adjustment is necessary on burners 
for natural or propane gases. 


MEASURE OAS INPUT TO BOILER 

For proper Input, the gas pressure at the burner 
manifold should be 3.6 inches water column for natural 
gas and U.O inches water column for propane gases. 

Measure the gas input to the boiler by reading the 
rate of flow at the gas meter. Be sure all other appli- 
ances connected to U)e same meter are shut off. The 
measured rate of flow in cubic feet per hour multiplied 
by the heating value In BTU per cubic foot of the 
gas should check with the input shown on the boiler 
rating plate, 

If the actual Input Is within 6 percent of the rated 
boiler input, adjust the gas pressure regulator to ob- 
tain the required gas flow. The gas pressure regulator 
Is located on the gas valve body. To adjust remove the 
regulator adjustment screw cap and turn the adjust- 
ment screw clockwise to increase or coiinter<'lockwiae 
to decrease the gas flow. 

If the actual input is more than 6 percent off the 
rated input, change orifice sizes. 

ADDITIONAL INSTRUCTIONS 

Before leaving the Job, moke sure the unit checks elec- 
trically. Be sure the room thermostat is setto the desired 
room temperature and that the limit control is set ac- 
cording to the design requirements of the heating system. 
For additional information on maintenance and opera- 
tion of the controls employed, refer to the manufacturer’s 
instructions supplied with the controls. 

'fhe wiring diagram label, rating plate, non-combusti- 
ble floor label, and operating InsirucUon label must 
be mounted on the boiler Jacket. 

rnrnmmmL boiler service 

itaWtfR AND maintenance 

The boiler Operating Instrucllons are included in 
this booklet which must be left with the owner. Review 
this Information with the owner and be sure he receives 
all instructions, 

WHEN THE BOILER IS USED WITH A 
REFRIGERATION SYSTEM 

When the holier is used in conjunction with a refrig- 
eration system, the chilled medium should be piped 
in parallel with the boiler with an appropriate valving 
arrangement to prevent the chilled water from enter- 
ing the boiler. If the boiler is connected to heating 
colls located in air handling units where it may be 
exposed to refrigerated air circulation, the boiler piping 
system must be equipped with flow control valves or 
other automatic means to prevent gravity circulation 
of the boiler water during tire cooling cycle. 
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START-UP, SERVICE AND MAINTENANCE INSTRUCTIONS 

for 

WEIL-McLAIN GAS BOILERS 

Below, the procedure is outlined for starting* your Weil-McLain Boiler including instructions for the care of your heating 
system. All mechanical equipment needs occasiona! attention. The boiler should be inspected, cleaned and if neces- 
sary, adjusted once a year. We recommend tlrat your serviceman be called as he has been trained for the job and will 
have the necessary instruments to check your boiler. This will assure you that the operation of your heating system will 
remair jighly efficient. Your Weil-McLain ^iler will give you a lifetime of heating comfort, if you follow the few simple 
suggestions listed on this card. 

IMPORTANT— The Internal use of petroleum based sealing or cleaning compounds will dimago your boiler. 

FILLING STEAM AND WATER BOILERS 


Do not fill the boiler (except for leakage tests) until the 
boiler is ready to be fired. CAUTION: Do not add large 
quantities of cold feed water to any hot boiler! 

Steam Systems: The boiler should be filled to the normal 
water line and fired for about 15 minutes at a low rate 
sufficient to keep the boiler at st'-aming temperature 
with the steam vented to drive off dissolved gases (also 
see Skimming Steam Boilers). 

Water Sytems; The boiler and the entire system should 
be filled and heated to approximately 210T for about IS 
minutes to drive off dissolved gases. Before filling the 
system, make sure all the system air vents are closed. 
Open the hand water feed valve and beginning on the 
lower floor, open the air vents (one at a time) until water 
starts to flow; then, close the vent. Repeat this through- 
out the building until all heat distributing units are filled 
with water. Close the hand water feed valve when the 
correct boi'er pressure is reached. After the system is in 
operation, keep the system filled with water by occasion- 
ally opening the air vents allowing any entrapped air to 
escape and adding enough make up water to maintain 
the correct system pressure. If your system is provided 
with a purge va ve located in the system return piping, 
connect a garden hose to the drain valve located above 
the purge valve, Close the purge valve and open the hand 
water feed valve and allow the system to purge all air. 
Where the system has more than one circuit, purge each 
circuit separately by opening each balancing valve one 
at a time. When the system is purged of all air, close the 
drain ci.ck located above the purge valve and open the 
purge valve. Fill the boiler and the entire system to the 
correct pressure. Air in the system can interfere with 
circulation of water and prevent the heat distributing 
units from properly heating. 


TO START THE BOILER 

1. Be sure the main electric switch in the boiler elec- 
trical circuit is turned to the off position. 

2. CAUTION: Make sure that the manual main shutoff 
valve and the pilot valve have been closed for at least 
five minutes before lighting the safety pilot burner. 

3. Remove the jacket door and access panel. 

4. Follow the "Starting up Boiler Instructions” on the 
operating instruction piate which is mounted on the 
Jacket Panel. 


IF BOILER FAILS TO START, CHECK THE FOLLOWING 

1. Check for loose connections and blown fuses. 

2. Be sure the high limit control setting Is above the 
boiler temperature or pressure, 

3. Make sure that gas is turned on at meter. 

4. Be sure pilot is burning. 

5. Make sure manual main shut-off valve is open. 

C>. If the above checks do not eliminate the trouble, call 
in your serviceman. 


MEASURE GAS INPUT TO BOILER 

For proper aspiration, the gas pressure at the burner 
manifold should be at least 3.5 inches water column for 
natural gases and 10.0 inches water column for propane 
gases. 

Measure the gas input to the boiler by reading the rate 
of flow at the gas meter. Be sure any other appliances 
connected to the same meter are shut off. The measured 
rate of flow in cubic feet per hour multiplied by the 
heating value in B.T.U. per cubic foot of the gas em- 
ployed should check with the input shown on the boiler 
rating plate. If the actual input is within 5 percent of the 
rated input, adjust the gas pressure regulator to obtain 
the required gas flow. To adjust the gas Input, remove 
the cap on the pressure regulator and turn the adjusting 
screw clockwise to increase the gas flow or counter- 
clockwise to decrease the gas flow. If the actual input 
is more than 5 percent off the rated boiler input, change 
orifice sizes and again measure the gas input to the 
boiler. 


SKIMMING STEAM BOILERS 

All new boilers and steam and water piping Contain oil, 
grease, chips, and other foreign matter. It is essential to 
clean new steam heating boilers to remove these mate- 
rials in order to avoid overheating of boiler metal, foam- 
ing and priming, and high maintenance costs on strain- 
ers, traps, and vents. The boiler installer should use the 
following procedure to clean oil, grease, and other im- 
purities from the new Ixiiler. 

1. Close the valve in vising steam supply maln(s). 

2. Provide a full sizeci s.,im line, with valve, from the 


boiler skim tapping and run this line to a convenient 
floor drain. 

3. Fire the boiler at a low rate sufficient to keep the 
boiler at steaming temperature allowing the steam, 
along with entrained water and impurities, to dis- 
charge through the skim piping to the drain. 

4. Feed the water to the boiler as required to maintain 
proper water level in the gauge glass. It may be neces- 
sary to cycle the burners to prevent a rise in steam 
pressure above several pounds. 

5. Continue' the boiling and skimming process for at 
least two hours or until the water leaving the skim 
line is clear of all grease, oil and impurities. On un- 
usual jobs, the skimming procedure may require re- 
peating one or more times. CAUTION — THE USE OF 
CLEANERS IS NOT RECOMMENDED! 

6. Drain boiler and, while boiler is warm but NOT HOT 
and without steam pressure, remove safety valve and 
insert a hose nozzle into the opening. Flush all in- 
terior surfaces of the boiler with water under full 
pressure until all traces of dirt and impurities are re- 
moved and the drain water runs clear. 

7. Replace safety valve; close drain cock, fill with fresh 
Welter to the water line. Start burners and steam for 15 
minutes to remove all dissolved gases; stop burners. 

8. Drain boiler sufficiently to remove skim piping; plug 
skim tapping; refill boiler to waterline. 

9. To prevent the return of impurities to the boiler from 
new or old piping systems, waste all condensate for 
several days or until no impurities are contained in 
the condensate. NOTE — IT IS IMPERATIVE THAT 
FEEDWATER BE SUPPLIED TO MAINTAIN THE COR- 
RECT WATER LEVEL AND THAT A LOW WATER 
CUTOFF IS OPERATIVE! 


BOILER SERVICE AND MAINTENANCE 

Leaks in the boiler and piping system must be repaired 
at once. The use of makeup water in large quantities is 
undesirable and may damage the boiler after an ex- 
tended period of time. If serious leaks occur, stop the 
burners and gradually reduce boiler pressure or temper- 
c'ure. Do not attempt to make repairs while a steam 
boiler has pressure or hot water boiler temperatures are 
above 130'F. 

Foaming or priming may occur in a steam boiler and 
cause large quantities of water to pass out into the 
steam main. It can be observed by violent fluctuations 
of water level, in the gauge glass. This trouble may be 
caused by dirt, oil, or precipitates in the boiler water, 
too high r boiler water level, a high overload on the 
jjoiler (i.e., the sudden release of boiler steam pressure 
into ;iio mains by action of fast operating valves), or the 
addition of too much boiler water treatment. With seri- 
ous foaming or priming, stop the burners and decrease 
boiler load. Then alternately blowdown and slowly feed 
fresh water several times. If trouble persists, it may be 
necessary to skim the boiler one or more additional 
times. 

Any problem in regard to large amounts of makeup water, 
extreme foaming or priming, scale in the boiler, or in- 
ternal corrosion or pitting, should be referred to a com- 
pany specializing in boiler water chemistry. DO NOT try 
"Homemade cures" or boiler "patent medicines" on the 


market under various trade names, or .sorinus damage *o 
the boiler, personnel, and property may result. 

Frequently check the boiler water level in the gauge glass 
of steam boilers, and check the boiler operating pres- 
sure of steam or water boilers. Test the low water cutoff 
by opening its blowdown valve to remove dirt, rust, and 
sediment, and observe that burners stop as the water 
level approaches the bottom of the water gauge glass 
(gauge glass on steam boilers only). 

On steam boilers, open the water gauge glass blowdown 
valve and blow clear; close blowdown valve. If water 
gauge glass leaks or breaks, close both gauge glass 
cocks and repair; open gauge cocks after repairing. 

Periodically, check the seal afforded by any gasket in- 
stalled on the boiler or heating system (i.e., heater, heater 
opening cover plate, circulator, etc.). If necessary, thor- 
oughly tighten all bolts to restore the water-tight seal. 

Periodically test boiler safety or relief valve to make sure 
it opens at the proper pressure. Make sure that the valve 
reseats and does not leak. Replace any defective or 
leaking valve. 

Periodically check and if necessaiy, clean the boiler 
flues. The frequency of cleaning will depend upon the 
fuel uses, the flame adjustments, boiler temperature, 
draft conditions, and other job factors. Protect the bur- 
ners and controls from dust and dirt during cleaning. 

DO NOT DRAIN BOILER during periods of shutdown un- 
less heating system is exposed to freezing temperatures. 
On steam boilers, open boiler blowdown valve and flush 
till clear while under steam pressure. On water boilers 
open boiler drain cock to remove impurities that have 
settled to the bottom of the boiler. Refill as required to 
correct water line for steam boilers or the correct pres- 
sure for water boilers. Turn off all electrical power con- 
nections to the boiler and its auxiliaries. Clean all car- 
bon, rust, and other deposits from the fire-side of the 
boiler heating surfaces in order to protect the boiler 
from the corrosive action of combustion deposits (see 
Cleaning Boiler Heating Surfaces). If the water side of 
the boiler must be cleaned or inspected, open the blow- 
down valve and drain the boiler. Hose the inside of the 
boiler with high pressure water to remove sludge and 
sediment, flush again. Repl.’ce plugs and jacket p,anels 
when all traces of sludge and sediment have been re- 
moved. Dry insides of boiler thoroughly, or refill with 
fresh water and heat to release dissolved gases (see 
Filling Steam and Water Boilers). Repeated draining and 
filling of the boiler and/or the heating system can lead 
to the same consequences as adding too much makeup 
water— this is mainly true where the makeup water is 
"hard" and the same precautions mu.st be used as indi- 
cated in an earlier paragraph under column heading 
Boiler Sen/ice and Maintenance. 


SHUT DOWN OF BOILER 

1. Turn off main electric switch in the boiler electrical 
circuit. 

2. Close manual main shut-off gas valve. 

3. Close pilot valve. 

4. Open the boiler drain cock to remove impurities that 
may have settled to the bottom of the boiler; it may 
be necessary to drain one or two gallons of water 
until all traces of sediment are gone. Refill the boiler 
to the proper water level or pressure (see Filling 
Steam and Water Boilers). Boiler water does not have 
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'to be crystal clear for proper operation, but should 
be free of any sludge or sediment. 

5. During severe winter weather have heating system op- 
eration check<;d periodically or thoroughly drain your 
'heating and plumbing systems. 


CLEANING THE MAIN BURNERS 

At the start of every heating season, it is most advisable 
to inspect and, if necessary, clean the main burners of 
any dust or lint or any other foreign particles that may 
have accumulated in the burners. To clean the burners, 
attach a piece of metal tubing to the hose end of a 
hand air pump (or tire pump). Bend one end of the metal 
tubing to form a 90 degree angle and pump air through 
the openings at the top of each main burner. If the main 
burners can not be properly cleaned in this manner, it 
will be necessary to remove and thoroughly clean the 
burners. 


CLEANING BOILER HEATING (fire side) SURFACES 

At the end of every heating season, it is advisable to 

inspect and if necessary clean the flues in the boiler. 

Soot is an effective insulator and prevents the hot gases 

from heating the boiler water as efficiently as possible. 

Normally this boiler will be cleaned from the top as 

described below. 

1. Remove the top jacket panel of the boiler. 

2. Remove the cleanout opening cover or the flue open- 
ing cover at the top of the boiler sections. 

3. Remove the burners, if not already removed for clean- 
ing, to avoid brushing soot and dirt into the burner 
openings or extinguish the pilot and cover all the 
main burners with heavy papers. 

4. Insert a wire flue brush vertically through openings 
between sections and scrub all flue surfaces vigor- 
ously. 

5. Replace the clean burners or remove papers which 
covered the main burners. 

6. Replace the cleanout opening cover making sure the 
original gas-tight seal is maintained between the 
cover and the boiler sections. 

7. Replace jacket top panel. 

8. Start the boiler according to the procedures outlined 
in these instructions under column heading "To Start 
The Boiler". 


WATER BOILER CONTROLS 
CIRCULATOR CARE: 

Never operc;o the circulator without water. 

A. Follow lubricating instructions on circulators that are 
provided with oil cups or oil holes. 

B. Follow venting instruction on circulators with water 
lubricated bearings which require no oil. 

BOILER PRESSURE: The initial fill pressure of the boiler 
and entire system should be according to the design re- 
quirements of the heating system (in general, the fill 
pressure for most heating systems would be to 12 pounds 
per square inch). When the system is heated to the limit 
control setting, the system pressure may rise up to the 
relief valve opening pressure. Normal system pressure 
will fluctuate between the fill pressure, when the sys- 
tem is cold! and rise to maximum pressure (just below 
the relief valve opening pressure), when the system is 
hot. 


BOILER WATER TEMPERATURE: Modern hot water heat- 
ing systems with "closed" type expansion tanks may 
operate at water temperatures up to 250’ F. The high 
limit control must be set according to the design re- 
quirements of the heating system, during severe winter 
weather, you may find that this temperature’ setting 
need to be raised or lowered depending upon character- 
istics of your system. 

COMPRESSION TANK: Compression tank is employed 
with hot water heating systems to accept the increased 
water volume which results from heating the system 
water. The compression tank on a closed hot water heat- 
ing system should provide adequate pressurization under 
all system operating conditions. Frequent opening of the 
pressure relief valve can be the result of an undersized 
compression tank because provisions for the necessary 
expanded water volume has not been provided. Compres- 
sion tanks may be of the open, closed, or closed dia- 
phragm type, 

Open Type Expansion Tank: Open type expansion tanks 
are located above the highest heat distributing unit in the 
system usually in a closet or attic space and equipped 
with a gauge glass and an overflow pipe to a drain. The 
open type expansion tank and drain piping should not be 
located in any area where freezing temperatures could 
occur. 

Closed Type Expansion Tank: Closed type expansion tanks 
are welded gas-tight and are usually located just above 
the boiler but may be located at any point in the heating 
system. In order to utilize the built-in air elimination sys- 
tem on the boiler, the closed type compression tank 
must be piped to the air elimination tapping on the 
boiler. When the system is initially filled with water, a 
cushion of air is trapped within the tank and this air 
cushion is compressed to provide the initial fill pressure. 
When the system is heated, the expansion of the system 
water further compresses the air cushion and provides 
the additional space required for the additional water 
volume. A rapid increase in boiler pressure with frequent 
epening of the pressure relief valve during warm-up of 
the boiler and heating system usualiy indicates a "wa- 
terlogged" compression tank. Your serviceman should be 
called to correct this condition by partially draining the 
compression tank to again establish an air cushion. 

Closed Diaphragm Type Compression Tank: Closed dia- 
phragm type compression tanks are welded gas-tight and 
a rubber diaphragm is employed to separate the air 
cushion from the system water. The closed diaphragm 
type expansion tank may be located at any point within 
the heating system but is usually located as close to the 
boiler as possible. Where a closed diaphragm type ex- 
pansion tank is employed, an automatic air eliminating 
device should be installed in the air elimination tapping 
on the boiler to provide system air control. Before the 
initial fill of the heating system, the closed diaphragm 
type compression tank should be charged with air (by 
means of a tire pump) to a pressure equal to the initial 
fill pressure: the tank pressure may be checked by means 
of an air pressure gauge. As the system is filled, water 
will not enter the tank until the system pressure exceeds 
the tank charge. When the system is heated, the expan- 
sion of the system water causes the diaphragm to flex 
and further compress the air cushion and additional 
space is provided for the additional water volume. Since 
the system water is separated from the air cushion by 
means of a diaphragm, absorption of the air cushion by 
the system water is eliminated. 
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fLOAT TYPE AIA VENTt If your system is equipped with a Float Type Air Ver)t(s) 
which automatically expells air from the heating system, when the system is filled 
with water, loosen cap A slowly so that particles of dirt or scale are not deposited 
on the valve seat by the escaping air. Should dirt or scale lodp'' on the valve seat 
causing it to leak, remove cap and push the valve core B iri by hand to permit 
water to flush the valve seat clean. Release the valve core quickly and replace cap. 
For normal operation and venting, unscrew the cap at least two turns. 


PRESSURE-TCMPERATURF.-ALTITUOE GAUGEi This gauge indicates the boiler pres- 
sure in pounds-per-squa re-inch and in feet of water column (altitude) above the 
boiler by the moveable hand. The fixed hand may be changed to indicate the proper 
position for the moveable hand on manually filled hot water heating Systems. For 
those systems with automatic fill valves, the fixed hand is usually left ut the zero 
setting. The third hand indicates the boiler water temperature in degrees fahrenheit. 


WATER RELIEF VALVE: Check the relief valve at least once a year by pulling the 
handle and allowing a small quantity of water to flow. Be sure the relief valve re- 
seats properly and is entirely free from seepage. If the relief valve sticks or appears 
to be clogged, it should be repaired or replaced immediatley. The relief valve outlet 
should pe piped to a floor drain or near the floor. The relief valve discharge must 
not be piped to any area where freezing temperatures could occur. 


STEAM BOILER CONTROLS 


BOILER PRESSURE. Steam boiler pressures may range up to 15 psig maximum, but 
in normal service usually will not exceed 12 to 13 psig and may be much less, possibly 
operating under vacuum conditions at certain times. The compound gauge used for 
steam boilers indicates steam pressure in pounds per square inch (psig) and boiler 
vacuum in inches of mercury (hg). 


CLEANING LOW WATER CUT-OFF. Accumulated sediment in the low water cut-off 
should be flushed out through a blow-off valve provided for this purpose at least 
once each month of heating system operation. 


CLEANING THE GAUGE GLASS. This may be done by closing the lower gauge glass 
cock and carefully opening the petcock below the glass to blow water and sediment 
out 'if the gauge glass by steam pressure. Then slowly open the lower gauge glass 
cock, allowing a small amount of water to flush out through the open petcock. Close 
and ^lly open the lower gauge cock. The water level should immediately rise to its 
proper level. If gauge glass breaks, close off both gauge cocks and loosen glass 
retaining nuts to remove gauge glass. Replace broken gauge glass with new gauge 
glass made of heavy pyrex. DO NOT USE THIN WALL GLASS TUBING! 


CHECKING THE SAFETY VALVE. The safety valve should open at 15 psig to prevent 
excessive boiler pressure. Manually open the safety valve once each year by pull- 
ing the valve lever or handle and allowing a small amount of steam to escape. This 
will help to assure proper operation of the safety valve if boiler pressures reach 
15 psig. Be sure that the valve reseats properly and docs not leak steam. If the 
safety valve sticks or appears to be clogged it should be repaired or replaced im- 
mediately by your serviceman. Side outlet safety valves should be piped to a floor 
drain or near the floor. 



Combination Prassura* 
Tamporatura*A)tituda 
Gauga 






Pressure Gauge. 



Flushing Lovy Water Cut«off, 



220 




INSTALLATION 8 OPERATING INSTRUCTIONS' 

FOR 

TYPE EG 8 EGH BOILER WITH tlOriEY''IELL Q179D 
PILOT AND RA890F PRIMARY RELAY 


1. Remove stafndard pilot burner and install 0179D electronic pilot 
in its place using the thermocouple, pilot tubing, and mounting 
screws furnished with the boiler. 

2. Mount Q270A sub-base on adjacent wall, close to the boiler. 

Do not mount on boiler jacket. 

3. Wire from sub-base to boiler controls and fused disconnect in 

accordance with diagrams on reverse side of these instructions. 
NOTE: All wiring must be installed in 'accordance with the 

requirements of the National Electrical Code or Canadian 
Electrical Code and any additional national, state, or 
local code requirements having jurisdiction. All safety 
circuit wiring should be N.E.C. Class 1. 

4. Mount RA890P and its cover to sub-base after wiring is completed. 


OPERATING INSTRUCTIONS 


Refer to operating instruction plate on boiler and follow directions. 


SEQUENCE OF OPERATION 


On a call-for-heat by the controller, terminals 3 and 4 are energized. 
If the pilot flame is proven, terminal 4 is de-energized and terminal 
5 is energized powering the main gas valve. Normal operation will 
continue until a normal shutdown caused by high limit, low water, or 
operating control action. Loss of pilot flame signal during opera- 
tion will result in de-energizing the main gas valve circuit, and the 
control locks out in 15 seconds. If the pilot flame drops low enough, 
the thermocouple will drop out shutting off the pilot gas (lOOVi safety 
shutoff). Follow normal lighting and startup procedures, and then 
reset the lockout button on the R/\3 90 control. 


OVER FOR WIRING D'lAGRAMS 
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INSTALLATION DETAILS 

M-DONNELL No. 64 Low Water Cut-off on Steam Boilers 


(Maximum Boiler or Body Pressure 50 psi) 


For All Cast Iron Boilers with 
Water Glass in Front Section 


— 1" steam 
Equalizing Pipe 


For All Boilers with 
independent Water Columns 


I" steam 
Equalizini Pipe 


McDonnell 
No. 64 
Low Water 
Cut'Off 


McDonnell 
No. 64 
Low Water 
j Cut-off 


Cut-oK 

Level 


1" Blow-off 
for Cut-off 
Chamber 


/ 


I V Water 

* Equalizing Pipe 

1. Connect I '' steam equalizing line to any available open- 
ing in the boiler other than the steam flow line. 

2. Connect water equalizing line to tapping in the front 
section of the boiler If boiler manufacturer has not pro- 
vided a specific tapping^ it Is recommended that a tap- 
ping be made in the front section 6'' below bottom of the 
water glass. 

3. Cut-off line on No. 64 float bowl should be set at ap- 
proKlmately Yz*' of water visible In the gauge glass. 

4. Install separate blov/ off valve for draining and testing 
the low water cut off. 


Cut-off 

Level 


1" Blow-off 
for Cut-off 
Chamber 


Blow-off 


Water Equalizing pipe 

1. Connect V steam equalizing line to water column equal- 
izing pipes as illustrated. 

Connect 1 water equalizing line to water column equal- 
ix.ing pipes as illustrated. 

3. Cut-off line on No. 64 float bowl should be set at ap- 
proximately Yz ** of water visible In the gauge glass. 

4. Install separate blow-off valve for draining and testing 
the low water cut-off. 


IMPORTANT 

Test the No. 64 tiefore turning It over to owner. Turn on the burner. Open the blow-off valve^ causing 
the water line In the float chamber to drop. When the float drops to below the low water cut-off point 
the burner will shut off and the alarm (If used) will be actuated. 

Instruct Boiler Attendant to flush bowl once a week during the heating season. 


Cut-off Terminals 



Alarm Terminals 


BullBtin No. 164A 
PrintBd In U.S.A. 


Schematic Wiring No. 64 


’ 

Water Leve! Normal 
Burner On— Alarm Off 

Low Water Level 
Burner Off— Alarm On 


To Burner 


To Alarm 
If Desired 


Electrical Ratings: 
(Underwriters Listed) 


AMPERE RATING 


Motor Duty 
Full Load 
Locked Rotor 


115 VAC. 
7.4 
44.4 


230V.A.C. 

3.7 

22.2 


PILOT DUTY}"5or230V.D.C.-67.5VA 
<115or230V,A.C,-125VA 


McDonnell & miller ITT 

3500 N. Spaulding Avenue, Chicago, Illinois 60618 
Tel: (312) 267-1600 
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INSTALLATION DETAILS 

MCDONNELL No. 64 Low Water Cut-oN on Hot Water Boilers 


(Maximum Boiler or Body Pressure 50 psi) 


For either cast iron or steel hot water heating toilers, 
McDonnell No. 64 Low Water Cut>offs can easily be in* 
stalled with I** piping by following one of the drawings 
and instructions on this page. The purpose of the No. 
64 is to stop the burner in event of a low water condi* 
tion. Therefore any location of the No 64 abov e the 
lowest safe water level established by tite boiler menu* 
facturer is suitable. 



Connect the upper equalizing pipe to the riser going to 
the radiation or to the compression tank. 

Connect the lower equalizing pipe to any available open- 
ing in the side of the boiler. 


Note ''A” — If no opening is available in the side of the boiler, 
connect the lower equalizing pipe into a tee at the dram connec* 
tion» or into the return line. 

Note — Where it is necessary to drain the equalizing piping 
and float chamber, a drain valve may be installed in a vertical pipe 
below the lower equalizing piping cross connection. 



An altornatf method of JnttoMofipK con* 
nect the upper equalizlf)|Mpojn&> itm|Nallablt 
opening in the top of 
the above drawing. 

Caution --If thif method tMMMlfb# 
should be installed below tfla io0 ollht lM>Nr 
as shown, (f the No. 64 la locai^ Mdvt tha 
top of tha boiler an air pocNat will be y a tedh 
the cut off will stay in tha '^off^* poaltion imf 
tha burner will remain **off/' An air vant muat 
be installed et the top of the upper yerNcat 
equalizing pip# to allminata tha air pocligl.r ^ 



Still another alternate method of installation 
is to connect the upper and lower equalizing 
pipes into the riser supplying the radiation. 

Caution— The horizontal upper equalizing pipa 
should not be above the horizontal run of the 
riser. If such an Installation should be made, 
an air pocket will be created, and an air vent 
would be required to eliminate the air. 


For wiring diagram and electrical ratings see other side. 
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M6ATINO - AIR CONDITIONING - SOLAR PRODUCTS 


5S5WS 


SUB M I T T A L 


• «»t>4400 AMA COOK aiA 

• 4173 HOffMflSTCR AVf. 

• ST. LOUIS. MISSOURI S3 1 28 


Janusvy S* 197 S 


ENHINEER: 


CON'THACTORt 


SUBVITTRU BY 5 


Stsphens College Visitors Center 
Columbia, Missouri 

Lewis U. Freedland 
Minnespolis, Minnesota 

Drummond Officer Mechanical Contractors 
Columbia. Missouri 

Rlback Supply Co. 

Columbia, Missouri 


.Quantity 


Description 

Weil-McLain RGM-105-V.' Natural f-ns ’’ired Hot Water Boiler, 
Submittal S-55H-A. 

Schematic Wiring Piagram No. W'-BSU-A 
Gas Train Piping Piagram No. GP;*-?SH-A 
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lo., .J 


I '.J 


1 / 

/I- 
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fiLAIlR FOR 
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33) 



AMeiikf ttenr^ncoi 
E-62S . I0'*i E‘f.32 • 22" 


W 

FRONT 




OAS SUPPLY. 

■■ RETURN 

•vHrATER FOR 
STEAM BOlUfR 



L t'. ^ I 

27j — 
RIGHT SIDF. 


EGH GAS BOILERS 

1 DIMENSIONS 


B 

D 

v; 

30-3/32 

10 

46-3/4 


TYPE 

OF 

GAS 

INLET GAS 
PRESSURE 
REQUIRED 
INCHES W„C. 


A . G . A . 
INPUT 

M.B.H. 

A.G.A. 

GROSS 

OUTPUT 

M.B.H. 

NET I»B»R 

SQUARE 

FEET 

STEAM 

RATINGS 

WATER 

M.B.H. 

Natural 

7.0 

3.5 

450 

360 


J 

313.0 

NET 

SQUARE 

FEET 

WATER 

BOILER 

H.P. 

A.S.M.E. 

WORKING 

PRESSURE 

P.S.I.G. 

SUPPLY 
OUTLETS 
NUMBER & 
SIZE 

RETURN 
INLETS 
NUMBER & 
SIZE 

DRAFT 
HOOD 
OUTLETS 
NO.& SIZE 

MINIMUM 
CHIMNEY fi 
BREECHING 
SIZE 

2,085 

10.0 

30 

Two 3 

iJ 

Two 2>s" 

One 10" 



DESCRIPTION 


Electronic Control Hyotcm, ificludinys 
Prewired Control Panel 
Flame Safeguard Contro] 

Flame .Safeguard Control Mounting Base 
Electric Pilot Burner w/Iqnition 
Electrode and Plnrae Rod 
Ignition Transformer, 120/6,000 Volt 
Flam* R.v;l Wi rc' 

Ignition Cable 

Colii.iit ion Pilot Solenoid Gan Valve and 
Pressure Regulator, 1/4" N.P.T. 

Fuse Holder 
Fuse, 15 Amp. 

Indicating LampEj : 

1. Powf'r On - White 

2. Ignit'ion On - Yellow 

3. Gas Vfilve on - B1 u<' 

A. Flame Failure - Red 
Terminal Block 


QTY. 


1 

J 

1 

1 

1 

1 

8 Ft. 
7 Ft. 
1 

1 

1 

A 


"r*" 


MANUFACTURER 


PART NO. 


Woil-Mcliain 
Weil "McLain 
Honey v/e 11 
Honeywcl 1 
Honeywell 

Honeywe] 1 
Thermo wire Co. 
Flectric Auto. Lite 
Knxitrol 

Bussmaii 

i.usisman 

Weil-Mcl.ain 


IUTB 90 F 

Q270A 

Q179C 


20XE 7/28 

PN100474 

C400Y 

HKP-HH 

MTH-6 


Gui'tic. Company 


Type wr 


BOILER NO. 
JOB 


DATE 


i:gm-].o')"W 

0l.c)JlHjnr. College' visitor Center 
Cal limbi a, Micsour i 

ncccnibr'T 2 H, 107 / 228 


I U ^ M V r> * o N I c 0 ♦ V » n o K 

OOi* U M MKMIOAW CITY INDIAN# 


No, 


.8-5511 


% -rtfli# .m • <;. Tl ;wr iMF <rwi .dM.a , - , 

l.‘V% VI 


J- 


Mi ; / » r. « 7 rA 0 */ 
















rtv)<jnl;t iv. A. lUflmiviiin ^ h->'Joc., Jnc. 
St. Lou if;, Mi!iiiOur,i 
Ko; P. O, No. P300 

Contriict ort Uruminonrt Offioor M«;fh. Co. 


No. S-51311-A 
Dates Decombor 29, 3977 


|/<8 





Sh.'#»;t 2 Of 2’ 

DliDCniPTlON 


HANUPACTUnRU 

PAUT KO . )| 

tcmuiu- nwHcii, r,rsT 

3 

McGill Mfg. Co. 

3190-0003 

^MK riojifiiin* l-foliof V«ilvu to ro3ifVn at 

^ .10 I'KTC!), 3/4" 

1 

W.itls 

330 




1'rt»ri;an lU c-»c?niKto (0 *1 00 

, 4^" Dial) 

1 

Marshal It own 

Pig. 117 




Hiqh T«>tn*ioratux*i» Limit Coiitiol 

1 

Will* ci“Kods;urc 

11C19 

Low W.i»-or Cut-Off 

1 

Mf •Donne 11 -Miller 

No* 64 

Combination Gac Contjrol Valve, inoludiny 

1 

Rohertfjhaw 

7000ERHC 

Automatic Gao Valve, Tltr*so PoBition Mfitiual 
Gaa Cock Knoli, Gan Profsaurc Regulator, 

■ Pilot Filter, Pilot Adjuntmont, and Pilot 
Shut-OCf, 1" X 1" ' 




Thentiocfouplo, 40" 

1 

Honeywell 

Q309A 

Safety Pilot Burner (Thermally Supervined) 

1 

Honeywell 

Q337 

'Control Transformer, 120/24 Volt, 40VA 

1 

Baslor 

E-8982-AC-D46 

Alarm Boll and Transformor 

1 

Faraday 

504/9214 

Safety Solenoid Gae Valve, 1" N.P.T., 120 Volt 

# 

1 

General Controls 

K3A j 

NOTES; 1. Control system complies with facts 

ry mut 

xal requirements for "S' 

andard Risk 

• Installations". 




2. Alarm boll to ring for flame faili 

re. 



• 


.. ^ 


* 


■OS"'"'' 

... 




o o n 




CONTRACTOR; Oris’inond Officer MiCh. Cent. 
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IHoneywell 


; ^ THESE GAS PILOT BURNER ASSEMBLIES 
; PROVE THE PILOT FLAME ON INDUSTRI- 
V AL OR COMMERCIAL GAS OR GAS PILOT 
IGNITED OIL BURNERS. 


□ Utiliit tht flame rectification principle. 

□ Q179C ia a combination pilot burner and 
rectifying flame rod flame detector. It alao 
includea an ignition electrode, making it auit* 
able for applicationa requiring interrupted or 
intermittent electrically ignited gaa pilot. 

□ Q179C may be uaed with Q624 aolid atate 
apark generator or other auitable ignition 
tranaformer. 

□ Q179D haa a thermocouple adapter in place 
of the ignition electrode and ia auitable for 
use on continuoua (standing pilot) burning 
pilot applicatiohi. 

□ Q179D may be uaed with a Q309 br Q340 
thermocouple or Q313 thermopile generator. 

i 

□ Primary aerated type burner equipped with 
a atainleia ateel target to atabilize the flame 
and provide correct flame rod area to ground 
area ratio for nuudmum flame current. 

□ Kanthal electrode(a) are mounted in ceramic 
insulators. 

□ Side or end mounting brackets available. 

□ Dual and sin^^e vidng burner targets are 
available. 

□ The Q179C and D are functional replace* 
ments fpr the Q179A and B, respectively. 

□ Flame rod, ignition electrode, and their 
' insvilators are factory installed and adjusted 

for proper operation. No field adjustment 
required. 


J.B. 

REV. 8-77 1.03) 
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MODELS: 

QI79CMnlatur« Rectification Pilot. Indudaa ignition 
elactroda for intarmittant or intarruptad iftiitlon 
appUoatiom; uaa wit)i Q624 iMfll itnta tpark 
ganarator or other lultabla ignition ttantformar. 
Indudas natural gas oiifica. 

Q179D Miniature Rectification Pilot. Thermocouple 
adapter it furnished in place of ignition alaotrod* 
for use with Q309 or Q340 thMmoooufde or 
Q313 thermopile in oontinuous pilot applications. 
Indudas natural gas mriflea. 

MOUNTING: See Fig. 1' for mounting options and 
burner target configurations. See Fig. 3 for mounting 
dimensions. 

BURNER: Primary aerated. Stainless steel target provides 
correct flame ground. Correctly positioned flame 
electrode (and ignition electrode with Q179C) are 
furnished with each burner. The pilot burner has 3 
target configurations-duol wing, ringlo wing right- 
hand, and single wing left-hand (Fig. 1). Single wing 
targets ate for use with Q179C oidy. 

TARGET WINGSPAN: Single wing-13/16 Inch [20.6 
mm); Dual vring-1 inch [25.4 mm], exoept 2 indies 
(50.8 mm] on Q179C1074and Q179D1032. 

TYPE OF CAS: Natural; for LP gas order LP orifice 
separately (tee Accessories). 

NATURAL GAS ORIFICE SIZE: ,026 Inch [.66 mm] 
diameter for dual wittg target or .024 inch [.61 mm] 
diameter for single wing target. 

BLECTRODE(S): Kanthal. 

ELECTRODE INSULATOR(S): Ceramic, 

MOUNTING DIMENSIONS; See Fig. 2. 

UNDERWRITERS LABORATORIES INC, COMPO- 
NENT RECOGNIZED: File No. MH9928, Guide 
No. MCUR2. 

CANADIAN STANDARDS ASSOCIATION CERTI- 
FIED: File No. LR29652; Guide No. 140-A-2. 

AMERICAN GAS ASSOCIATION DESIGN CERTI- 
HED: Report No. G-140-1-4. 

THERMAL RATING: See Fig. 3. 

INLET FITTINGS: 1/4 inch oompttfldon coupUng 
f&otcry-in'Aalled on ail models. For other avaOable 
‘ 39 Aocassosiol, 


THERMOCOUPLE FOR Q179D: Older • QS09 or 
Q340 thermocouple or Q313 thermopfle. Sertw 
thermooouide or thermopile into adgpMti using 
attachment nut with thennooouple or thwnopfle. 

REPLACEMENT PARTS: 

Orifioes- 

Fiart No. 388146AF, for natural gat dn^e wing 
target, .024 inch [,61 mm] diameter. 

Part No. 386146AG, for natural gas double whig 
target, .026 inch [.66 mm] diameter. 



GET CONFIGURATIONS. 

/condnuvd on ptg* 3) 



WHEN PURCHASING REPUCEMENT AND. MODERNIZATION PRODUCTS FROM YOUR TRAOELINE 


Vr tOLESALER OR YOUR DISTRIBUTOR, RIPER TO THE TRADEUNE CATALOG OR PRICE SHEETS FOR 
COMPLETE ORDERING NUMBER, OR SPBCIPY- 


1. MODEL NUMBER. 3. 0309 OR 0340 THERMOCOUPLE 

2 TH'PE OF BURNER TARGET AND OR 0313 THERMOPILE FOR Q179D. 

MT'UNT by MOUNT NUMBER, 4. ACCESSORIES, IF DESIRED. 

IP YOU HAVE ADDITIONAL QUE&TiONt. NEED FURTHER INFORMATION, OR WOULD I IKE TO COMMENT ON OUR 
PRODUCTS OR SERVICES, PLEASE WRITS OR PHONE: 


1. YOUR LOCAL HONEYWELL RESIDENTIAL DIVISION 8AI.E8 OFFICE (CHECK WHITE FAOE8 OF PHONE OIRECTORV). 

Z RESIDENTIAL DIVISION CUSTOMER SERVICE 
HONEYWELL INC.. 1S88 DOUGLAS DRIVE NORTH 
MINNEAPOLIS. MINNESOTA 6S422 (612) 842-7500 

(IN CANADA-HONEYWBLL CONTROLS LIMITED, 740 ELLESMERE ROAD, SCARBOROUGH, ONTARIO M1P 2VS) 
INT'=nNATIONAL SALES AND SERVICE OFFICES IN ALL PRINCIPAL CITIES OF THE WORLD. 
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ORKilNAD* FAG'S tSf 
OF OUALlTYi 




I 


ACCESSORIES: 

High TtmiMratun Cabto~om 12S F [S2 C] . 

Hum rod lMd-P«rt No, R1298020 (tproify 
Irngtli), mt«d at 400 F (204 C], 

Ignition laad-Part No. R1061012 (iproity Un 9 th), 
ntodat3S0F[177Cj. 

LP Oiifioa-ttor iwth ringla and dual winy bumar 
taigati. Pfert No. 38S146KD, .016 inch (.41 mm] 
diainotar. 


Elwtroda Connooton-muat ba oidarodiiiaMnitaly. 

Stnltgit M rillht plug tr*^ala B>wd a 

oonnaoton oan ba oMaod at 107 mtooOtfyn 
atora (2 raquiiad). 

Part No. 373S6, famala Rajah oonnaetoa cah ba 
uaad at altamata (2 laquM). 

Blaad Bomar CUp- 

Part No, 389860-2. Two iattallatiali faolaa pao- 
vidad on mounting biaekit. 



TKfRtaoCOOaLt. 

ArracMMcNf Wt w cowawtrtioH 

NU1* A coua«.iHO 

iHi.tT f nmtw 


^ OOAt WiWO TAAOtT, AfAN MOU^tT iHOWN 


I If cTAoocf HAVC Mali inoi f nn cownkoion 
CO ftatlCTOM- 




tftlMI 

MOUMTMM 

MOilltf) 


snocAip 
fO riMALC 


a iwcHit i»a • MM) CM ot iKiara and taiTtoiMd. 
^ dual WiNa TARaiT. Lirr SIPI MOdNT **¥0m- 
fis ptMINIIOMt AAI THC lAWI FOB t>pl MOUaiTiM. 


FIO. 2-APPROXIMATE MOUNTING DIMENSIONS, IN INCHES (MILLIMETRES IN BRACKETS], AMO AR> 
RANQEMENT OF PARTS, 



F!Q. 3-MAXIMUM TEMPERATURES. 


NOTE; All modalt hava an IdantiRoation numbar (not 
O.S. numbar) stampad in tha brackat to indiroM 
(1) modal numbar, (2) bumar tip ttyla, (3) mounting 
biaokat atjrla, and (4) data ooda. Tha following oom* 


Plata Ordaring Spadflcatlon mimbata oroai tafanaw 
to tha matal-stampad idantification numban on tha 
davioaa. , 


O.S. NUMBER 

1 IDENTIFICATION 

1 NUMBER! 

Q178C1009 

Q170C 

D1 

XXX 

Q179C1017 

Q170C 

K3 

XXX 

Q170C102S 

01 70c 

L4 

XXX 

Q17K1N3 

Qi7BC 

D7 

xxk 

Q179C1041 


08 

XXX 

Q17BC10B8 

O170C 

L10 

XXX 

Q17BC1066 

01 7M 

K11 

XXX 

Q17W1074b 

O170C 

D1 

XXX 

Q17BD1008 

O170D 

D1 

XXX 

Q17QD1018 

O170D 

07^ 

XXX 

017001024 

017P0 

DS 

XXX 

Q17B01032b 

OITOD 




*XXX will ba tha data coda. 

hWith 2indt (60.8mm] wingipandual wingtatgat. 




Follow inattuotfaNV proaMadbybussyrMoufectuter 
if aaailabla. If no initruetioai ata fundihad, un tha 
following raeommandationa. 

MOUNTING 

Iha Q179 tlda and and mounting bndcata haao 2 
bolat for mounting. Thaia 2 holaa ara thiaadad in tha 
and mounting brackat to aooapt 10^2 UNF aecawi. 
(Scrawl not lUtniihad.) 


i 




I 

I 
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Th« pilot mult bi mounttd rigidly in an upright or 
nNriy upright poiition. TUt from vurtioal muit not ex* 
ONd 15 d«gre«i> Thi pilot ihould bt poiitionad wh«r« it 
wUl ignit* th« main bumar under aU normal prenurei 
and ambUnt condition!. 

( All modeli come with a factory-initalled 1/4 inch 

compretiion cou{)Iing inlet fitting. 

QA8 PRESSURE REGULATION 
Uie a ptenure regulator in the line eupplying the 
Q179 i^ot, Do not exceed a maximum gat pressure of 
8 inch water column. The minimiun gas ptenure mutt be 
2 Inch water column to assure reliable Ughtof f of the main 
flame. 

INSTALL THE Q179 

Install the pUot so pilqt flame has full contact with 
the gas itream from the main burner heads or jets. 
The pilot should fire in the same direction as the draft 
at the mounting point, rather than at right angles to the 
draft. Keep the pilot burner below or behind the main 
burner so that the burner frame and refractory will help 
protect the pilot from radiant heat. Location of the 
pilot in the secondary airstream will also provide con* 
xlddniMii cooling* ^ 

^e flame rod, ignition electrode and tiieir insula* 
tors are NOT field adjustable. Any attempt at 
adjuitment may result in cracked insulators t^loh 
will require complete pilot burner ohangeout. 

DO NOT INSTALL THB-Q179- 
-where ambient temperaturei exceed those specified. 

' " ^^«e" excessive draft turbulence may bend the 

pilot flame away from the main burner or flame 
electrode. 

-where the ignition electrode is within arcing dis* 
tance of any matal other than the pilot burner target, 
-where the flame electrode contacts any metal part 
rf the installation. 

-vilm-9 the flame electrode is otoeer than 1 inch 
1 •m.'tl from a radiant refractory. 


ii‘ .'.;RMOnr!UP!EORTHERMOPILElQ179D) 

..‘.‘ter /•ermocouple or thermopile into thermo* 
cf.u; ads* ujjd tighten (Fig. 4). 


!w» 



f'a 4- THERMO lOUPLE INSTALLED ON Q179D. 

wmm 


tlTljON; 


•^Iscowncol power supply before connecting wiring 
3 r prevent electrical shock or equipment damage. 



AU 'Wiring must comply with apidkable codes and 
ordinances. 

High tension wire, of a type found aocapuble by a 
nationally recogniaed testing agency, must be used for the 
wiring to the ignition electrode. High tension wires 
should be rated electrically equivalent to type GTO'IO 
and should be good for the temperature and humidity 
encountered in the applioation. If the ignition lead is 
exposad to high temperature, 125 P [52 C], use 
Honeywell ignition cable, rated at 350 F [177 C] , or 
equivalent. See Accessories. 

For wiring between the "F’‘ terminal of the flame 
safeguard primary and the flame electrode, use wire with 
moisture>resistant insulation. Number 14 single* 
conductor TW wire is adequate. However, those portions 
of the ieadwire exposed to temperatures over 125 F 
[52 C] should also be heat*resistant. For both heat* 
and moUture-reiistant applications, use Part No. 
R1298020 CaWe (rated at 400 F [204 C] continuous 
duty), or equivalent. 

Run a ground wire from the pilot burner to the relay 
to assure a continuous, unchanging ground. Run ground 
wire from pilot burner bractot to ”G" terminal on , 
flame safepard primary. Do not rely on the pilot gas 
line for adequate ground connection. 



If draft oonditions aro eeveto, ft may-fKS-oeoeBttxjr *■ ’ 

to Install a riieet metal baffle to reduce excess draft 
turbulence at the pilot flame. 

Check to insure that the main valve opens only when 
pilot flams is strong enough to Ignite main burner. 

Be sure you have the proper orifice for the gas 
being used so the pitot burnt with a medium hard 
flame. A medium hard flame will produce the best rignal 
in the flame detector circuit. 

The flame detector relay may pull in and drop out if 
excess secondary air velocity or a severe draft condition 
causes the pilot flame to make unstable contact with the 
flame electrode or target. 

Current through flame electrode and flame should be 
1.5 microamperes or more for stable perfonnance. This 
is less than previously expected 2)iA rignel, but l.S /lA 
is more than adequate if signal is steady. The open 
circuit output of Q309 or Q340 thermocouple should be 
at least 18 mV at 2.5 inch water column. 

If a strong steady flame sipal can’t be obtained for 
proper primary flame safepard operation, check the 
following: 

Cracked insulators. 

Loesa or bad connections. 

Improper burner grounding. 

Incorrect wire type. ^ 

Wet or damp wire insulation to flam<f^8%' " ' • \ r t 

Insufficient combustion air. 

Gusts or drafts across burner tarpt. 

Incorrect gas pressure. 


t>ONEYWELL"MlNNEAI'OLI.S, MINN. 55408 INTERNATIONA'. Sale.? Offices in all principal cities of the world. .Manufacturing In 
Auai a, C-T.iada, Finland, FruiK.e, Germany, Japan, Mexico, Netharlands, Spain, Taiwan, United Kingdom, U.S.A. 

PRINTED IN U.S.A, 
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ATTENTION HEATING CONTRACTOR: This warranty is for .the building owner and should be 


given to him or placed in sight near the boiler.- 
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UlEll-mclAIN 


A Division oi Wylain. Inc 
Michigan City. Indiana 46360 







Limited Warranty 


Well-McLoin worrants thot its cast Iron boilers 
ore free from defects In moterlals and workman*' 
ship for one year after installotion only, and only 
to the extent of furnishing new parts for any 
found to bo defective In monufacturc, 

This warronty does not cover: 

1 1 Components that ore part of the heating 
system but were not furnished by Weil- 
McLain as a part of the product. 

2, The workmonship of any installer of Weil- 
McLoin cast iron boilers. In addition, this 
warranty does not assume any liability of 
any nature for unsatisfactory performance 
caused by improper installation. The boiler 
must have been instolled by a heating con- 
tractor whose principal occupation is the sale 
and installation of plumbing, heating and/or 
air conditioning equipment. 

3, Any costs for labor for removal and re- 
installation of the alleged defective part, 
transportation to Weil-McLain If necessary, 
and any other materlols necessary to per- 
form the exchange. 

4, Improper burner adjustments, control set- 
tings, care, or maintenance, Information is 
included In the Installotion Instructions, Start- 
Up, Service and Maintenance Instructions, 
and other printed technical moteriol fur- 
nished by Weil-McLain with the boiler. 

This warronty does not extend to anyone ex- 
cept the first purchaser ot retail, and only when 
the boiler is in the originol Installation site. 


IMPLIED WARRANTIES FOR PARTICUUR PUR- 
POSE AND MERCHANTABILITY SHALL BE LIMITED 
TO THE DURATION OF THE EXPRESS WARRANTY. 
MANUFACTURER EXPRESSLY DISCLAIA^ AND 
EXCLUDES ANY LIABILITY FOR CONSEQUENTIAL 
OR INCIDENTAL DAMAGES FOR BREACH OF 
ANY EXPRESS OR IMPLIED WARRANTY. 

Some states do not allow the exclusion of llmito- 
tion of incidentol or consequential damages, so 
the above limitations may not apply to you, 

For prompt warranty service, notify the In- 
staller who, in turn, will notify the Weil-McLain 
distributor from whom he purchased the boiler. 
If this action does not result in warranty service, 
contact Weil-McLain Customer Services Depart- 
ment, Blaine Street, Michigan City, Indiana 46360 
with details In support of the warronty claim. 
Alleged defective part or parts must be returned 
through trade channels in accordance with the 
Weil-McLain procedure currently In force for 
handling returned goods for the purpose of in- 
spection to determine cause of failure. Weil- 
McLain will furnish the new part(s) to an author- 
ized Well-McLaIn distributor who. In turn, will 
furnish the part(s) to the heating contractor who 
installed the boiler. If you have any questions 
about the coverage of this worranty, contact 
Weil-McLain at the address below. 

This warranty gives you specific legal rights, 
and you may also have other rights which vary 
from state to state. 


UIEII- mdAIN 


A Division of Wylain, Inc, 
Customer Services Department 
Blaine Street 

Michigan City, Indiana 46360 




I.'. 


si 


y,t 





/ a: 





Form MC-3299(677) 


236 



sr^cif^ dimcr4sifip« 1 





















































































































VERSA-LINE finned-tube by 



OW0TNM-. 

Q\{ UUAU < 


SPECIFICATION 

ENCLOSURE 

STYLE — "S ' Low Profile, 


PiiTJbFXr" ®'0P® — Louvered. 

mat?S!a^ 3'6". 4'. 5'. 6’. 7*. 7'6", 8 '. 

MATERIAL — 18 < i wag e C.R.S. 

16 Ir*#* Gauge AiNHiaMe. 

BACKPLATE 

LENGTHS — 8' Only 
MATERIAL — 20 Gauge C.R.S. 

ELEMENT lt^ei|e Tull 0/^AwaNiMe 

MATToiS ~~ o.‘i° I n ewn m i n . 

MATERIAL — Sll. or Cu./Alum. See Pg. 

36 foi working pressurM. 

HANGERS — Combination Hanger/BrecKet wllhi 
Cradle 

AIR SEAL — (N u Mieeel) Urethane Gasket. 

DAMPER — (OptienM) knob mummmmiftmt. IM 

^ACCESSORIES — Shown on page 34 i 










STYLE 

SLOPING TOP — LOW PROFILE 
“J” TYPE 


GOPPER/ALUMINUM Eltmentt 


— ' 


IMM 


MIAM 

•4 

S4|P 

iir 

tsr 

tit* 

1 



mfSgnm 

SYS9I ffllS 

"TST*" 

IBOUMtllt* 

NBIWff 

RACTOS 

fJI 

Mboi 

1 14 

lAaot 

“sr 


«pt 

^ACIM 

l*tlS 
MV' IP» 
llV'lfWI 

SI RIWI PIS ilN. II 
IIMf .§14*' INKS 

11 " 

1 

' -A 

15" 

920 

115^ 

1050 

970 

870 

790 

720 

640 

•*134 
MV rpt. 


1 

15" 

1120 

1400 

1280 

1180 

1060 

960' 

870. 

-SL 


•S" 

8 

L 

0 
P 

1 

N 

G 

T 

O 

P 

L 

O 

W 

P 

R 

0 
F 

1 

L 

E 


CiSWs WN 

AiijMyMyM MAM 

^Tttr fSiScR 

INCM 

NOIb 

fittt 

ANO 

CINTItl 

MOVNINB* 

•MMNf 

•TRAM 

SIS* 

RACIOt 

l.tt 

[ . NCITWAfft , 4 N 

•sr 

tsr 

' *tr 



Hr. 

AA 'itr ^ 

RAaot 

i.tt 

RACfOt 

M4 

lAOOt 

lAt 

^Aaot 

*tt 

RAOpt 

"TSmS^ 


c-n 
r' lusi 
VM** IINI 

Mlim PIR UN. IT 
IINI .tW* IHICR 

11 " 

1 

15" 

1480 

1850 

1690 

1550 

TTV ■ r ^■-4'^ 

1410 

1270 

1150 

1020 

c«m 

MV TUM 
SU" IINI 

St IINI PIS UN. IT. 
IINI tlT' INIOC 

11 " 

1 

15" 

1390 

1740 

1590 

1460 

1320 

1200 

1 

1080 

960 

-- . 



MtiNC Muniniio »V; 


PACTOK flow t»iU » >0« THt ACTUAt MOUNIINQ HttOH I _ O 

rACTO* »»OM TABli * fOI THI RfCOMMfNPiD MOUNnNO"MfrO«i R 


tAUI B 


^OUNTINO HOT IN IN 

IS pf Tam 

19 

30 

31 

33 

33 

34 

35 

34 

J17 
1 053 

31 

J 647 

39 

30 

33 

34 

34 

3S sr mor^ 

lACTOR 4‘V‘ Olllif 

1.100 

1 too 

MOO 

1 093 

j087 

i.oob 

i 073 

1 067 

1 060 

1.040 

1 033 

1 . 02 b 

1 013 

1 007 

1.000 

ViACioR MV* oum 

1 too 

too' 

Tloo 

To99 

'Tw 2 

"l~085 

1 079 

1 072 

1 065 

~i osT 

~V 052 ' 

T 045 

”^1,039 

1025 

1 016 

1 003 

1.000 J 


Iniiptvfv Oird«r{ng Ot»Cftpfion ‘)V'' VIRSA IINIi 'A 4 " f«n Siri>, S' Mopmri Ton Cmftnure 
f XAMPII iVA'Si I t% VIRSA ilNI for 3 * 4 " Tin Silt. Sloping incfutor* IT' High, 


irjCorlmurt Ht jghfi 


c 

0 

p 

p 

E 

R 

/ 

A 

L 

U 

M 

1 

N 

U 

M 


STERLING RADIATOR COMPANY, INC. • Westlield, Mos$ochu$ett» 
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STYL^ F, Tand FT INSTALLATION AND ACCESSORY DETAILS 
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10. AIR HANDLING UNITS, CONVECTOR, CABINET HEATERS, PURGE UNIT, CHILLER. 
CONDENSING UNIT, AND FAN COIL UNITS 


' ' 

I Sovik« MaHire, Sathrumi Quanback 
• I Lewis D. Freeland 


W^W' SUBMITTAL DATA 


A^P location 

I \il sttors Center Stephens Cf>Up;V5 

"oii'SKH DATt CUfT^MC, OAII » S 3 . • Mr.H AC40t.l,T Nf 


APPROVAL STAMP 


Drurrrnond-Of f ieer Mechanical Contractors 
Post Office Bok 935 
Columbia, Missouri, 65201 


■’U‘. .'•f.ii* ''N’i* 0|'’i7(’v I 
''Jr. t Inc. 

1 


L’hrcJv* li 

^ V* 




ITEM 


OTY, 


\ 


/|o C'JDK 


nr,3CR'P 


/ i'is 
' 


We respectfully, resubmit the attached onuipniont data and drawinp,a for approval 
witli the followin‘5 n»itation.s and chaneo.s, 

Polar Puree I'nit •« I’erformaiico and capacity data based on 507o glycol 

solution. 

Phcll Tn 'o o Chiller • Unit roiiialns unrhangod vi th (,';<ception of 

refrigerant temperature being revised to 37'‘’F. 

Gondensing Unit - CU-l, 2, ^ 3 remoin unenanged, CU-''t has been changed 
from Model liA.UC-506 to Model HMTi-626 to provide a 
refrigerant temperature of 37*^ tn the remote chiller. 

Pan Coil Units - Heating (IPM and pro'^niro drops I'nve been changed to 

reflect: single coil operation, ' Heating data is based 
on lOO® F EwT and 507. Glycol. 


approved as noted 


•ATI. 


LEWIS D. F RJE E! D L A N D 

C t H 8 U tTtWC IWBtWttW 
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I 

\ 


r 


eoMf>AN¥ - tA e/tossf, m$eOHam §* 9 t» 


VkmT^cT 


SUBMITTAL DATA 


Sovlk» Katlira» S«thru«i Quanbtek 


APPROVAL STAMP 


Lavta D* Praadland 


» 

MOUCI 

Staphana Collaga Visitor *s Cantor 


1 

1 

t 

BlBSnSAf? 6 l)b(A rMvIb' — 

1/11/78 1 1801-11 

CuSIOmCL aCCOumi no 

Q3'43-5212-6 


i 

a 

0 Drummond -Officer Mechanical Contractors 

^ Post Office Box, 935 

Columbia, Mlasouri 65201 



0 

■INCILOE ZIP COGti 



H 

i 


TAGt Solar Pur ga Unit 


Ok. A *4 
0^ WN»»$ 


ii 2 t 


21 


I SCFM 


KOPfl. 1 T2l 

DiscHAROB Arc 0 . C (Top Front Vart. 
M.wIiaX 


IDCUMATE CH. □TORRIVgNT QCAB ^AN 


□ GEN-^ A C.CONPgNSgH 


ESP 


TSP 


BMP 


RPM 


;^fubmitt(d l}rauin^ 


IDIAMETER 


LO 


I 

iL'l 

<^1 1 

i 

oi! , 


COIL 

- ^ -j 

SPECIPICATIONS 


CA PACiT 

V 


F 

LUi:^ 


COIL NO 

'n: 


: 0 i 

SIZE 

.fK 

TUBES 

5»’P 

ruw 

KV4 

EAT 

LAT 

»> Pf 

JJOv 

04 

PPC5 

vP 


81? 

3[P 

‘.N* 


'^VPI 

i 



T 

4 #♦ 

... (*j 

-*LV 

< 


DB 

DB WO 

' 

>N , . 




»»pf H?A* 


















m:’ 7 n 


















r r :* 


30 

99 

1C 

-4. 

j 

R 


300 

70 

98 

IIW 

15 

150/ 


i 

1 

Za"\% 



4 

A 

al 

[lOL, 

. 0 . 6 -. 


^aaa.^H 

! 

.;c:s5 j 














r 


j 1 

?* s; 






I 






j 




L 

1 

1 

M 

Lit 












j 

1 

1 


1 

1 1 

♦ 

L—L_J 


t V Of 


»I, mA* sr 
0 * 



MODEL 

lR 

N,t«* Ppfilwi'p 

V** 

»'i; J^raiiwia 

HP 

** I* Frauwtf 

D* 

^■s». "‘•♦J 

vr 

* .’3-P 

0 G 

Zi*t 9 Gat* 


fl 


Hood over motor 

Gcsicetad panels _ 

vsKtl 

T\;o coats Inaide & out - CRB paint per S.E.S* 3-6*Gl , n ‘ ' 




AbP/e Data Based on 507. Glycol Solution. 


INLET VANE S □ A UTOMATIC (Uy othgrt) 

I liOLATORS^ T»FLOCR CCEt;..^0 GRiS 


□manual 


SPRING 

-iss;* 


gl 

y.i 


Ilp^iVE" 5^^ R^M D PIKE D t^A PlABLtl 2 MhP [jj I C □ ENCL.BEl.TGD. 

1 j MOTt^R 3 »**' 208 ” . 60 ~Tv 3 »' " 1750 0 f'¥ Itj c.o< ft IJ; * * 

MCU»*T OS »» 0 H’ n -t* ’* 


by pciicre. 


remote 2 button PB station 

Tvnp 1 » ^ - 90.n/<sO/^(^ Tttno ! 


•ee -*#• 

*V 

COOLING COILS 

^ W«tfP 

D - '*4b‘a 

00 ?5»6ia 

< • C fS»'8fc‘t 

P RtfriftrAnt * )2 

HOTNATERCOILS 

A . I a Oppoifti^^ 
£*.« Co-na^fifni Wj) 
>**,«* ? Pn»i toma 
s**# C«nr»f«h#a» 

STEAM COILS 

A 5 p ^oi» CproLitt^ 
C-J Ccnf*ee»icni 

S Obpoul# 

$-5 Co'*oarti#n| 


TUBE MATERIAL 

A Capptr 

C .c;SAt4i4asi 
D • X4S> Rfo BrPM 

TUREULATORS 


CIRCUITS 

»t«- "pt 

Ftv*r TV^C 

: » ? ‘ spvi'.t . u 

^ -I r f'» . 22 
« ' er T*f* 


1 ytft 


3 

S 


MECHANICAL SPECIFICATIONS STANDARD CLIMATE CHANCERS 

CASIMGS « Rpmovdbia Ponpis Pnatphuti ?e(i OfiO Fo n»ed 

' Plata Firi - Seem >?.s cupu<»’ InI^- 5- tM A * co » qfp r «’* t 

-. Forivj;d‘v ' o^d »* sf 3i oid f-.o «* 

Uoc^wardly »oc *ticd r •< * xa 25 o* 3 ‘.tciI e^ A » • *. P o** ; M S'JPI 3 !; erd 

HP 21 OMd *Qfg9* 

^rA^lflC»5 200,000 '<►-* qv'*roge ' fe G'poinfc''^ 

L*iA!S PANS • Ektertdec v'^oe' For* or'd Cd- Sa.t on q‘.‘ C5oi w'' t» Pq*' 3 c^.vprpci at "• ' 2 Iso** 

ptoce ins;;lot»P'' 243 


:i -i r-r.'R n.'mber 

KQ3-R743 


/ ' / ’ / 

Am coHomonma 




r*'i 


. ^ 


TMHC AIR HANOI I HU PHOOCCrS 
, CENTRAL STATION UNITS 

CliiMtf Chnng«rs, Torrlvents, 
Cabinet Fans 
Submittal 


cien-s-? 

JUNF, 1975 
SUPER^.EOEa CLCH- 
DATED JANUARY, { 


LOW AND e9EDS0r.1 PQESSUOE 
DRAn-TE3N9 
CLIMATE CCinnSERS^ 

SIZE NO. 17, 21, 2B AND 31 



MiniANICAL SI’HCIIK A I lO.SS 


UNIT CASINO •— Constructed of hiRh pide sled 
reinforced and braced wiih steel aniilc framework. 
Sectionuli/cd construction consisting of tan .section, coil 
section and drain pan. Removable panels in fan and coil 
sections provide access to all ini»*rnal parts. Hanger or 
boll holes prepunched at the factory, 

UNIT INSULATION - All panels insulated with a 1 
inch glass fiber blanket, securely fastened. (Optional) 
Neoprene coated 1 inch blanket insulation. Drain pan 
has seamless, 1/2" cellular, spray foamed-in-placc 
insulation. (Optional) — drain pan has inner and outer 
pan. Inner pan galvanized sled with blanket in-suhition 
between pans. i 


TABLE 1 - METAL GAUGES 



UNIT SIZES 

COKfONLNT 

NO. 17 

NO 21 

NO. 2S 

NO 31 

fAN 

SECTION 

Dl .CHARGf PANEL 

U 

U 

U 

14 

END PANEL 

14 

14 

IZ 

12 

END '*TIFF ANCLE 

U 

12 

u 

12 

COit 

SECTION 

END PANEL 



m 

IS 

18 

16 

10 

f€ 

INLET FRAME 

14 

14*12 

14*12 

12 

SUPPORT CHANNfLS 

10 

to 

10 

10 

> » 

5 i 

■ 2 

-* 1 

HORIZONTAL UNIT 
TOP PANELS 

18 

18 

18 

18 

VERTICAL UNIT FRONT 
AND BACK PANELS 

18 

18 

18 

18 

PAN, HORIZONTAL 

te 

U 

U 

14 

drain pan. vertical 

i« 

M 

14 

14 


CLNTRIH'(!M I ANS - Double width, douhlc 
inlet, forw.'id curved multi-blade t)pe. Table 10 lists 
fan si/cs, .Shall operates bc'ow its first critical speed. 
I an bc.inngs i'\tern.k<'lv ibounicd grease lubricated ball 
be.inr.g'. lor 2(HMHii) |io,jr average life, bun housing dic- 
formed and air tight. All f.ins slaiicall) and 
dynamica'lv bat, meed, and tested after being installed 
in f.iclotv .issemblcd fan section. 

COII.S — Continuous plate type fins, Sigina-Flo* II 
configurated, aluminum or copper fins. Fin collars 
drawn and belled, bonded to the tubes by mechanical 
expansion of the tubes. No soldering or tinning is used 
in iIjc bonding process. Coils removable through access 
panels. 

UNIT AND ACCESSORY FINISH ~ Casing and 
all accessories, except the coil, chemically cleaned, 
phosphati/cd, and coated with baked-on enamel. 


ACC I SSORIFS — Opposed blade type face and 
bypass dampers locked to slotted damper rods rotating 
in rusl-proof nylon bushing. Bypass duct completely 
insulated. Filter and mixing boxes designed to hold low 
or high velocity, 2 inch permanent or throwaway type 
fillers. Flat filter boxes access doors on both sides; all 
other filter and combination riiter-mixing boxes with 
large, single access door. Mixing box damper blades of 
the parallel type set fur merging of air stream inside the 
box, Blades locked to slotted rods rotate in nylon 
bushings. 


THF TPANF COMPANV I A ' nO'!''.r .,vi" Tin 


^ « A 


\0 L/> 



J ? A H4N0CA *<VEf 

r i 




HUMIDIFIEKS 


r II 

ij 


•W 


g] LOW PRESSURE 
MEDIUM PRESSURE 


^ “Til ,LP^ 


.3.— 6. .i!.“= i ', 

JOU«OUNriN<i ^K)l£S jU,» p 

Jil 1:51' 




I i \ I maximum O 

I I * ‘COIL SPACE i 


□ STEAM CXIO 


• iNPT(eXT) 

'* noAtu 


,j Uit-j 

MUMlDineft LOCATION [Tl 
WHEN OROEftEO ‘“TtT 

^ A 


rNPf (<AN 


\i/ \!/ \!/ T 

n W*TEH SPR«» 


V- T O-UISE 
''T r DUCT 


PAN DISCHARGE 
ARRANCEMOITS 


^1 




C *')p 

HOMIONTM. 


□ itOTTOM 
HOMtONTAI. 


DU^ 


\ i 


PASIC VERTICAL UNIT 


□ LOW PRESSURE 
^MEDIUM PRESSURE 


f 

^ ^OUTSIDE - ...OUTSIDE . .1 APPPOR. j . 

- p\ I g] 

! ml ! mi ^ : (a,. 


H I — t-A!| ii-4-_ jj 

' I i J 


TPyiaei-, .y 

OUCt * 


fHONT I \, 


I 

h _ 

TL,:. " 


• I 01* HOUNTINC 

• HOLES 


HVHQ-^ 1 , 


I I MUMlO'f'FR-. 
I location 

I MHEN 

OROEREO 


T 1 

I MAXIMUM ^ ^ 

‘ COIL SPACE i 

I 

m O 

I ^ 

!| i 


1 1 P ij T^lpipTitMr" 

i,i iihiu L- J!^L^ 


□ i fPOHT D A RArR 

VERTICAL A vertical • 

• HOT AVAlLAtLC ON SI ' 


FAN DISCHARGE ARRANGEMENTS 

MDI i£S 




□ 1 RACX 
VERTICAL 


a I. FRONT 
* VERTICAL 


qx II 

T r. 


w. .1 

,TT7i>\GF> IS o»|Ss;. 


horizontal I 


Oa front 

NORItONTAw • 
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table 9 ■■ APPROXIMATE OPERATING WTS. (LESS MOTORSM 


±. 


UNIT Mooct. NUMrew 




.lA 


jlA 


LH 



•iJ 

lJLJ 

L^l_ 

'* J 


*'_J 


j!LJ 

* 

50 j 

J 

73 

66 

Df«AW*THf9U CtlMATi; CHANGCP9S 

CASING ONLY 

209 

279 


400 


460 

700 

750 

679 

1120 


1255 

1420 

21C0 !?54o 

2780 

4270 

4710 

6090 

« HOW 

201 

424 


5/0 


677 

676 

1060 

1229 

*514 


1/25 

21'32 

. : )2 

1556 

J706 

9529 

5190 

6390 

4 HOW 

32t 

497 


657 


769 

no6 

1213 

1416 

t ..5 1 


2094 

2410 

1-96 

3/9. 

4269 

6216 

6/'0 

7420 

• HOW 

3«9 

992 


74? 


691 

1243 

1369 

1607 

1963 


.256 


3M6 

4261 

4794 

6929 

79f0 

8440 

• HOW 

404 

ftift 

■ 

626 

■ 

966 

1373 

1920 

1761 

2216 





;.I6 



106 

3964 

L 

4690 

5330 

7611 

6320 

6330 

coil, MODUi^a 

CASING ONBV 

no 

195 

n 

239 

m 

245 

■SI 

40fi 

430 

510 


* Ml) 


7-r 

mo 

600 

1000 

1300 

1600 

2 HOW 

10ft 

344 


405 


462 

603 

7ri 

764 

944 


M.oo in ’/ 

1447 |mo 

1600 

32 >0 

34)0 

3430 

4 HOW 

233 

407 


492 


570 

731 

661 

973 

f !7*i 


* i2'i 

1041 

1613 

1949 

.’152 

1969 

4270 

4460 

« HOW 

273 

472 


977 


676 

670 

1019 

1162 

1403 


1991 

ZM 

2211 

241 1 

2866 

4670 

5120 

9*1 PO 

i HOW , 

3M 

936 

■ 

663 

m 

773 

966 

n/0 

1326 

1626 


ir^-1 

2331 

2499 

7051 

3422 

5352 



9660 

6J70 

ACCCSSOHICS 

FLAT riCTEH ®OX 











r— 








r 

THHOWAWAV 

2ft 

36 

42 

49 

54 

66 

73 

/6 

62 

in 

MEm 

120 

n*- 

170 

160 

210 

335 



LOW VCLOCITV FCHMANENT 

33 

47 

52 

56 

67 

64 

91 

0/ 

117 

145 

mOm 

r..'> 

183 

22? 

714 

20.1 

426 



HIGH VELOCITY FCHMANENT 

5) 

63 

69 

75 

91 

106 

120 

131 

156 

191 

C 7 

uv 

?57 

306 

318 

369 

562 



MEDIUM FlLTCH BOX 














, 






THHOWAWAY 

76 

101 

Ul 

144 

167 

171 

r/9 

22 ft 

?47 

101 

i. i 


.T5 

IVtl 

456 

f20 

569 

655 

775 

LOW VELOCITY PEHMANENT 

04 

117 

149 

M»2 


105 

204 

2f.» 

254 

Mil 

i71 

1.*) 


429 

046 

6.11 

695 

606 

950 

HIGH VELOCITY PERMANENT 
HIGH CAPACITY BOX 

96 

141 

191 

too 

2?7 

?3I 

243 

3 * i 

347 

4?5 

4^ j 

456 

5M 

557 

706 

799 

935 

I08S 

1275 

THROWAWAY 

tn 

149 

155 

170 

190 

192 

229 

260 

?7Q 

330 

1 ‘6 

ion 

425 


535 

590 

660 



LOW VELOCITY PERMANENT 

120 

Iftft 

164 

194 

£06 

223 

261 

305 

324 

391 

/. . - 

4%0 


!2M 

650 

735 

065 



HIGH VELOCITY PERMANENT 

136 

199 

217 

230 

257 

271 

317 

360 

396 

459 

».//) 


64(1 

M,- 

052 

950 

1160 



ROLL FILTER 

90 

114 


142 


156 

167 

204 

219 

250 


290 

363 

430 

4/5 

500 

700 

670 

1025 

COMB. FILT-MIK BOX 




















THROWAWAY 

119 

169 

ZOO 

249 

255 

296 

300 

315 

198 

209 

..Vi 

100 

6?0 

7<0 

/•»'» 

00'- 

M33 

mo 

1550 

LOW VELOCITY PERMANENT 

1f2 

194 

217 

266 

279 

UO 

324 

345 

493 

441 

' 4i' 

1. 10 

(Of 

760 

i; '4 

r97 

1265 

Mf6 

* /30 

HIGH VELOCITY PERMANENT 

H4 

20R 

249 

290 

315 

346 

366 

397 

456 

521 

125 

t’2 » 

706 

906 

1 '25 

1*65 

1005 

1740 

20GU 

DELUXE COMB. FILTER MIX BOX 




















THROWAWAY 

193 

240 

263 

352 

369 

376 

407 

474 

501 

506 

r'M 

f04 


066 






LOW VELOCITY PERMANENT 

200 


200 

3/0 

393 

400 

431 

504 

536 

627 

654 

654 

79» 

1056 






HIGH VELOCITY PERMANENT 

212 

Ei3 

312 

402 

420 

Jl36 

475 

556 

COO 

707 

73:» 

719 

690 

no2 






MIKING BOX 

B2 

119 

122 

160 

175 

162 

256 

270 

319 

340 

380 

360 

437 

519 

623 

750 

669 

1010 

1165 

EXTERNAl. FACE AND BYPASS 

40 

SH 

/9 

96 

100 

112 

154 

191 

170 

216 

211 

217 

417 

457 

4/0 

616 

925 

1070 

1265 

INTERNAL FACE AND BYPASS 

30 

53 

74 

77 

92 

too 

109 

113 

124 

164 

211 

72 3 

327 

334 

3oa 

441 

535 



FACE DAMPERS 

•1^ 

55 

65 

91 

102 

106 

tn 

115 

142 

225 


2J2 i 

297 

312. 

i 3/0 i 
( 1 

446 

643 



STRAIGHT THRU DISCHARGE PLENU M 

50 

65 


too 

\30 

no 

130 

150 

170 

160 

200 

200 

300 

400 

; 400 i 





WALL INTAKE BOX 













I 


i ' 





STEEL ... 

90 

Dy 

no 

ISO 

220 

240 

270 

ioo 

.110 

460 

600 

600 

7?5 

600 

910 

1140 

1450 



ALUMINUM 

40 



75 

105 

170 

nr» 

ns 

115 

1^ 

JOO 

300 

1 460 

520 

■ 605 

745 

940 




• SV.K TAOLB 0 KOH MOTOH WCtGHTJ, 


TABLE 9 ^ APPROXIMATE MOTOR WEIGHTS 


i 


MOTOR 

HORSEPOWER 

1/4 

1 '3 

1 '2 

B 

B 

fl 

B 

fl 

B 

10 

15 

B 


10 

40 

on 

60 

75 

motor 

WT. {LOS 1 
i 

20 



20 

B 

33 

44 

44 


82 

127 

144 

187 

1 

261 

300 

409 

400 

560 

640 


TABLE 10 - FAN SIZES 


UNIT SIZE 

LOW PRESSURE 

medium pressure 

NO. 

SIZE 

NO 

SIZE 

NO. 17 

Bi 

IS” 

2 

13‘.2' 

NO. 21 

ni 


2 

15" 

NO. 25 

warn 

18% ' 

2 

16^'z 

NO. 31 

wm 

20* 

2 

to’ i ' 











































































TAite \\ - WATgW AND STEAM COILS 


r^' 


coil, rypt^ 

HEADER 

HCIOHT 

CONNECTION SUE 1 

SUPPtV 

RETURN 

DRAIN 3 VEN| 

W . WATCA 

IS. 24« 30p S3 

2*1 N.PV. 

2‘i N PT. 


D ^ DAAINAIII.C 

IS. Z4. SO. S3 

ZU N.«».T. 

2‘i N P T 

N N P T (EXT 1 

OD * DMAINAOtC 

IS. 24. 30. 33 

V» N.P.T. 

2'# NPT 

N N PT. leXT.l 

K • CI.CANABLC 

IS. 24. 30. 33 

2‘» N.PT 

2'i NPT, 


P2 . WATCR 

ti 10. 24. 30 

vM N P T ' 

3/4 N.P.T, 

- 

F4^ WATER 

12, ti, 24, 30 

1 t. 

i N,P.T, 


Pi - WATER 

ti, 24, 30 

$».• NoPoT. 

1U N,P,7, 


A ^ STEAM 

IS. 24. 30. 33 

2»» N.P T. 

1 NPT. 


AW • HOT WATER 

IS. 24. 30. 33 

2^4 N.P.T, 

2U N P T. 

- 

WC - HOT WATER 

12. IS 

1 N.P.T. 

1 N P T. 


WC . HOT WATER 

24 

1U N.P.T. 

lU N PT. 

- 

WC - HOT WAiTER 

30. 33 

2W N.P T. 

N P.T. 


Np ns 

12 

Hi N.P.T. 

1 N.PT. 1 

- 

N. NS 

IS 

2 N.P.T. 

1 N.P.T. 

- 

No NS 

24 

2<» N.P.T. 

IN N.P.T. 

- 

No NS 

30. 33 

3 N.P.T. 

IN N.P.T. 

• 


All 12" header height colli, 
Above connections Internal 


Types A, AW, D, K, and W, supply N P T„ return 1’ i N P.T. 
except drain and vent> 


TABLE 12 - TYPE FI AND F2 REFRIGERANT COILS 


HEADER 

NEIOHT 

NO, OP 

CONNECTIONS 

NO. OP 
CIR- 
CUITS 

CONNECTIONS 

NO. OP 

CONNECTIONS 

CIR" 

CUITS 

UQUI0 

SUCTION 

UQUiD 

SUCTION 

CUITS 


UQUID 

SUCTION 

It 

t 

% 0,0. 

1% 0.0, 

4 

ia 0 . 0 . 

IS 0.0. 

s 


IS O.D. 

2'a 0.0. 

IS 

I 

la O.D, 

|ia O.D, 

2 

H 0,0. 

IS 0,0. 

a 


IS 0.0. 

t«a 0.0. 

U. 

24 

I 

la 0,0. 

na O.D. 

4 

^ 0.0. 

IS 0.0, 

a 

IS O.D. 

2W O.D. 

SO 

I 

H 0.0. 

na O.D. 

4 

0,0. 

IS O.D. 

8 

0.0. 

2>t O.D. 

33 

3 

la O.D. 

Ha 0.0. 

7 

I4» 0,0. 

.w 

0.0. 

It 

IS 0.0. 

21a 0.0. 

HEADER 

HEtaHT 

MO. OP 

CIR* 

euiTs 

CONNECTIONS 


p 


CONNECTIONS 




UOUID 

SUCTION 

CUIT8 


LIQUID 

SUCTION 




II 

- 





- 




fS 

It 

Ma O.Dv 

tW 0,0. 


- 

- 




24 

IS 

t» na 0 . 0 . 

t-2W O.D, 

... 


- 




30 

10 

1% O.Do 

tta O.D. 

20 

2- Ma 0,0. 

2-2N O.D. 




33 

St 

t- iia O.D. 

2*2W O.D. 

- 

- 

- 





PRINTED BY PRODUCTION SERVICES - LACROSSE 




o'^ 






K.L.C. 
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REFA106 

102 

REFA107 

119 

REFA126 

160 

REFA-127 

186 

REFA146 

199 

REFA147 

232 

• REFA-166 

284 

REFA167 

329 

REFA-186 

355 

REFA187 

412 

REFA-206 

479 

REFA-207 i 

553 


REFA-246 


REFA-247 



•AVt*j!*^bln with oJrf* rf*frjfjer»v)t circuit only. FixtJd tube sheet design 
AM units are stocked, except 24" dlometnf . 
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T?MSS' SUBMITTAl DATA 


ARCMtTCer 

Sovik, Mathrfi( Sathrum, Quanbeck 


jJlNaiNKCN 

Lewis D, 

Freeland 


PNOJCCr ANO tbcATION 

Visitors Center Stephens College 

OflDCg OATft 

CUtrOMCfl OMOCA NO. 

eUtrOMCA ACCOMNt NO, 


Drummond* Officer 
Mechanical Contractors, Inc. 
P. 0. Box 935 , 

Columbia, Missouri 65201 


ZIP CODE 


ITEM OTY. 


DESCRIPTION 



Condensing Unit Performance Data 


Tag 

CU-1,3, 

CU-2 


Model 

B^B*626 

RAS-83 


Nominal 

Capacity 


70 MBH 
85 MBH 


Comp. 




H.P. 

F.L.A. 

Elect. 

Ambient 

6 \ 

29.5 

208/60/3° 

95 O 

7 % 

t^l.k 

208/60/3° 

95 O 


'O''-' ,,o>^ ' 


gALKS OgDKn NUMggR 











SELECTION FROCEDURE 


Utt OF CONDEMSIMQ UNIT CAPACITY TABLES 

Cipaciitv data for RAUB/RAS/RAUA units with BH, 8 RCA. 
6U. EU or EH units is in Table 3*1. Use of capacity curves is 
not necessary for these combinations. 

Selection Example 
Given Conditions: 

1) Outdoor Design: 95 OB. 75 WB 

2) Indoor Design: 80DB. 67WB 

3) Total Load; 90.500 Btuh 

4) External Static Pressure; 0.2". 3600 cfm 

5) A BH fan^coil unit is required 

Required: 

t ) Select proper unit combination 

2 ) Fan. speed and motor horsepower 

Solution: 

1) Enter Table 3-1. RAS8 — BH70 capacity is 87 0 MBH. 
Since cfm is 20% over rating point, use capacity correc- 
tion factor shown in Table 4-1 of 1.04, This meets re- 
quired 90.500 Btuh. 

2) Enter Table 9-3. A BH70 at 3600 cfm and a 0.2" exter- 
nal static pressure requires 1.68 BHP at 918 rpm. An 
oversiied motor is required. 

Ootonninino LmvIiio Conditions 

Occasionally, it may be necessary to determine air-off-the-coil 
conditions. These *2an be found with Charts 2-1 and 2-2 and 
the Trane Psychromotric Chart. Using conditions from the 
capacity table example; 

1 . Determine the Leavinjsi Wet Bulb Temperature 
a. Total cooling load in Btuh 0 

CFM ~ *CFM 


Q _ S0.600 Btuh 

‘CFRT -- T3600j^?S/l 


25.1 Btuh/CFM 


b. Enter Chart 2-1 at 25,1 Btuh/CFM and 67 F entering 
wet bulb. Leaving wet bulb is 58,2 F. 


2, Determine Leaving Dry Bulb Temperature 


CHART 2-2 Leaving Dry Bulb Temperiture OtttrmiiiatioB 



USE OF CONDENSING UNIT CAPACITY CURVES 

To select Trane RAUB 6’/- and RAS 7!>i and RAUA 10 to IS 
ton units with Central Station Climate Changers or direct 
expansion coils, it is necessary to use condensing unit capacity 
curves. Charts 5-1 thru 7-1 . pages 5-7. 

Selection Example 
Given Conditions: 

t ) Cooling Load; 1 75,450 Btuh (Vent, and Room) 

2) Condensing Unit Ambient Air 95 DB 

3) Evaporator Entering Air 6 000 CFM, 80 DB/67 WB 

4) Evaporator fan, HP required: 3 HP 

Required; 

1 ) Select condensing unit 

2) Select evaporator coll to be used with RAUA unit. See 
selection procedure in Trane Cooling Coil catalog. 


a. Determine entering dew point by referring to Trane 
Psychrometric Chart at entering conditions of 80 F DB/ 
67 F WB. Dew point is 60.5 F, 

b. From Chart 2-2, at 60.5 F DP and 58.2 F leaving WB. 
leaving DB is 60.5 F. 


Solution: 

1 ) If evaporator fan motor is located in airstream. heat gain 
from motor must be Included in total loads. 


Heat Gain = 


BHP X 746 KW/HPx 3413 Btuh/KW 
Motor Efficiency 


CHART 2-1 Leaving Wet Bulb Temperature Determination 



- 8490 Btuh 

90 

2) Total Load Cooling Load -f Motor Heat Gain 
1 75.450 Btuh ^ 8490 Btuh 1 83.940 Btuh. 

3) Examination of Trane Condensing Unit curves on pages 

5 - 7 reveals RAUA 15 will deliver required 183.940 Btuh, 

Compressor suction temperature will be 40.5 F at 95 
ambient. 

4) Suction temperature at evaporator coil can be deter- 
mined by calculating pressure drop In suction line. In 
normal applications, where compressor suction temp, is 
between 40 and 50, suction line is sized for pressure 
drop psi, evaporator suction will be 2 F higher. In selec- 
tion example, coil suction will be 42.5 F. 
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TABU I-1 Conricmiiig Unit OtMial Data (Madal RAUB.RAS & RAUA) 


MODCU 

fiAUlie ^ 

RASe^^ 

RAUA 100** 

* • * 

RAUA 125'* 

RAUA ISO* 

CONOENSCR COM* 

12) 28X7e 

24 X ISO 

I2r 21 25 X 78 

i2i 23 75 X ?e 

i2i 23 75 X 

rAcc AREA ISO rt t 

n 54 

21 $5 

23 1 

25 7 

25 8 

R 22 SH'paiNG CMAROf 

2 le 

2 Le 

2’2 L8 

2 2 Le 

2 2 L9 

charging WT » 

L» 

21 ^ LO 

UB. 

2 13 L9 

2 l5’o LB 

CONDENStR MN OIAM & TYPE 

1 20 PROP 

2 20 PROP 

3 20 PROP 

3 20 PROP 

320 PROP 

NOMINAL crM 

4A4Q 

64U0 

10 500 

11.030 

11 300 

NOMINAL RPM 

1940 

a25 

1725 

1725 

1725 

STp fLN DRIVE # 

DIRECT 

DIRECT 

DIRECT 

DIRECT 

DIRECT 

ARI SOUND RATING NUMBLP**** 

23 0 

20 0 

22 0 

22 0 

22 0 


* includes indoor coil and 50' of line 

* *Twq compressors and tMo independent, complete refrigerant circuits 
* * * Charge determined from use with HH 1 5 

* * * ‘ SRN based on testing at ARI standard 2 70 (the RAUA 1 2 5 and 1 50 are not listed with ARI) 


TABLE 8-2 Elactrical Charactaristies for Condansiao Units (Modols RAUB, RAS S RAUA) 








AMPS ICA. MTR)v. 




* 




I''”" ' 

MAX START 

MODLL 

HP 

Rr»M 

V0UT5 

CYCLES 

PHASE 

F L 1 L.R, 

CURRENT <AHPS) 


■ Amp draws fc' euch motor 

NOTE Pull load amps based on 230 volts and 460 volts 


COMf^eESSOR MOrORS 


WAUO 62U 

li‘ a 

3450 

208 240 

60 

RAUU 024 

0‘a 

1450 

440 400 

60 

RA5 H ' 

V, 

14 50 

208 240 

60 

RAO R.1 

/’ 

I4f^0 

440 460 

60 

RAUA lOOt 

5 1 2 1 

3450 

200 240 

60 

RAUA inn.i 

5 1 2 1 

3450 

440 480 

00 

RAUA 1251 

I2i 

3450 

208 240 

CO 

RAUA >254 

6' 4<2i 

345CV 

440 480 

00 

RAUA ISO** 

7' ? ' 2> 

3450 

208 240 

00 

RAUA <501 

7’ a 121 

3460 

440 480 

60 

CONDENSI 

HAUB 625 


1 540 

208 240 

00 

RAUD 624 

‘.III 

1540 

440 480 

CO 

RAS as 

' i(2> 

D26 

. 200 240 

CO 

RAS a.i 

' 1 r2 1 

025 

440 4R0 

CO 

RAUA ICO' 

'4(3) 

17 25 

200 240 

60 

RAUA 1004 

‘2l3J 

1 725 

440 400 

60 

HAUA t:f, 

' 1 J > 

1725 

200 240 

60 

MAIJA 1 .'.54 

W < 3 1 

17 25 

440 480 

60 

RAUA ’ A L’ ' 



1725 

20Q 240 

60 

RAUA ‘rOJ 

' 1 H 

1725 

440 4H0 

GO 


4 

3 

1 1,0 

ll.o 

2 

? 

8.5 

5 5 

2 

2* 

4 4 

6 B 

! 2* 

2 t 

4 2 

4.1 • 

t ! 0 

33- . 

2 1 * 

5.5 

16 ? 

4 1 * 

1 10 

33 ; 

2 )* 

5 5 

It * 

4 1* 

1 1 0 

33 ' 

2 

ll__J 

lHZIEZ25Z 





TABLE 8-3 Etqctrical Component Sizing* 



UNIT 

1 MtNtMUM LINE I 

MAXIMUM 

MAXIMUM 

DUAL 

M. i>tn 

OPERA IING 

WIRE 


LINE 

FUSE 

ELEMENT 


voltacl 

CM 

Ti 

LENGTH. FT 

SIZE 

SIZE 

> HAUB 626 
^ RAUd 624 

208 240 

0 A Vr G 

6 AWG 


16 

30 

56 

440 480 

12 AWG 

lOAWG 

125 

2 9 

^ RAS 8.3 

208.240 

6 AWG 

4AWG 

56 

80 

70 

RAS 84 

440 400 

10 AWG 

lOAWG 

t77(74AL) 

48 

36 

RAUA 1003 

200 240 

3AV/G 

ZAWG 

65 

60 

60 

RAUA 1004 

440 480 

a AWG 

6 AWG 

1 37 

40 

35 

RAUA 1253 

208 240 

3 AWG 

1AWG 

62 

90 

90 

RAUA 1254 

440-4U0 

0AWG 

6 AWG 

120 

46 

40 

RAIA tSO.t 

208 240 

2 AWG 

OAWG 

66 

1 10 

100 

RAUA I5U4 

4*40 4P0 

6 AWG 

4AWG 

1 E2 

60 

50 

BU 7 

1 IS 

12AWG 

lOAWG 

15 

40 

25 


2 VI 

14 AWG 

12AWG 

37 

25 

1 5 

8 H 7 

1 Ih 

< ZAWG 

lOAWG 

15 

40 

25 

270 

1.4 AWG 

12AW0 

37 

20 

15 

bH 10 

20.-1 

1 4AWG 

12AWG 

46 

15 

1 5 


?;o 

14 AWG 

12AWG 

62 i 

15 

1 5 


4 ;o 

14AWG 

12 AWG 

217 ' 

15 

1 5 

PM !5 

20b 

14 A WO 

12AWG 

28 1 

25 

20 


220 

14 AWG 

12AWG 

30 : 

25 

1 5 



MAWG 

12AWG 

145 

15 

1 5 


• Informatiors m this table based on minimum operating voltages 
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MECHMHCM. SPECIFICATIONS 


CONNIISIIIO UNITS (NAUB, MS. RMM) 

All condensing unit components assembled on common 
base, Units completely weatherproofed and include her* 
matic compressor(8), condenser coil, fan(s) and motorts), 
refrigerant reservoir, charging valve, all controls and holding 
charge of R-22. Units comply with ARI Standards 210 and 
270. 

CASINOS 

Zinc-coated steel, phosphatized, coated and epoxy resin 
primer and finished with baked-on green enamel. Heavy duty 
coil guards standard on RAUB 6 and RAS 8. Coil guards 
offered as an accessory on R AU A 10, 1 2V2 and 1 5, Unit mount- 
ing rails and drain holes standard on all units. 

FANS 

Upflow, direct-drive aluminum propeller fans, statically and 
dynamically balanced. Heavy-duty, permanently-lubricated 
motors with built-in thermal overload protection. 

COMPRESSOfl 

Hermetically sealed 3,600 rpm compressor. Overloads and 
inherent winding thermostat protection included for com- 
pressor motor. Crankcase heater is standard. Two compres- 
sors In 10 to 15-ton units, one in other sizes. Time delay 
prevents simultaneous starting. 

CONDENSER COIL 

RAUB 6 and RAS 8 two-row with %-inch O.D. seamless cop- 
per tubes. Heavy aluminum fins mechanically bonded to 
tubes. Factory pressure and leak tested at 450 psi. 

RAUA 10to 15 half V shape, one-row, configurated aluminum 
fin secondary surface mechanically bonded to primary sur- 
face of %-inch O.D, seamless copper tubing. Coils tested to 
4<;5 pst working pressure. 

REFRIGERATION CIRCUITS 

Single circuit on RAUB 6 and RAS 8. Two independent cir- 
cuits on RAUA 10, l2'/2 and 15. Subcooling, and access 
valves in suction and liquid lines standard. Refrigerant filter 
drier(s) ship viiith each unit for field installation. 

CONTROLS 

High and low pressure cut-outs, contactors and internal 
overload protection on all motors. Controls automatic reset- 
ting. but prevented from cycling by lockout relay reset by 
switching thermostat. 24-volt transformer for thermostat 
only with 220-volt system control. 


LOW AMBIENT OPERATION 


MODELS 

OPERATION TO 

ACCESSORIES 

RAUB 6 

40 F 

None 

RAUB 6 

OF 

Damper 

RAS 8 

30 F 

None 

RAS 8 

OF 

Damper 

RAUA 10. 12Vz. 15 

30 F 

None 

RAUA 10. 12V2, 15 

0 F 

Two-speed motor 


BLOWER COIL ANO 

EVAPORATOR COIL INDOOR SECTIONS 
BLOWER COIL UNITS (BH. BU) 

GENERAL 

Fan cooling units consisting of cooling coil, drain pan as- 
sembly, centrifugal fans, fan relay, filters and Insulated 
cabinets. Units comply with ARI Standard 210. 


EVAPORATOR COIL UNITS (EH, EU) 

GENERAL 

Evaporator coils consisting of cooling coil, expansion valve, 
drain pan assembly and insulated casing. Coils comply with 
ARI Standard 210, 

(BH, BU. EH, EU) 

Two-row Slgma-Flo'^ design. Aluminum fin secondary sur- 
face mechanically bonded to primary surface of Ve-inch O.D. 
seamles.<3 copper tubing. Leak tested to 300 psi. expansion 
valve(s) and R-22 holding charge standard. Dual circuits on 
BH 100 to 150. 

CASINGS (BH, BU, EH, EU) 

Heavy-gauge steel phosphatized and finished with baked-on 
gray green enamel. Insulated with permanent, fireproof glass 
fiber. 

DHAIN PAN (BH, BU, EH, EU) 

Welded galvanized steel and insulated. Threaded pipe con- 
nection standard. 

FANS (BH, BU) 

Forward-curved centrifugals with adjustable belt drive. 
Motors permanently lubricated and with inherent overload 
protection. 

FILTERS (BH, BU) 

One-inch throwaway-type standard. 

ACCESSORIES (3H, BU) 

Accessories include discharge plenums, permanent filter 
sets, inlet grilles, mounting base, isolators, oversized 
motors, and hot water, steam and electric heating coil kits. 
Heating coils do not fit in BH 7. 


OtiA 




pmn 


e 0 m^Am¥ * M cwwr. wtscoNcm 


•4tr tM »»t-i 


fl'fct 0* H9 


NVOfCC HATK 


mo^rr 


^ S ofliki Mathyei Sothruot C ^uanbock 


tevls D 


OllOi^A*iNVf>i«t NO« 

5Q3»B744 

no "iNvoKSe eo««t 


Pr «<dian d 


OliDA’fc j>,hid • • ** / .,s\,»^i¥A 


^lM^.jyBOkiL 


Q3-43-2212-5 


*t;fiMt.jo OAVi »«rr r o if 

:!at JU _ Scyaatoat Frt« AHo waJ 

MAftK‘pACKAae»“" *** • 

Shipper Ro r.oti^y DrurrsondoOfficar at (314) 
449-0571 24 houra bolora dallvtry* Identify at 
?an Coll L'alta". 

* k(i» via’ “ "" c^CicVl»Tti»^ 

J^MjC Way L -JEl- ^ 


: o 


Dmanond-Offieer Koehanlcal Contractora Drusccnd-Officer Machanleal Contraetcra 
Poet Office Boot 935 


I ^ Coluabla* lllsaouri 65201 

i 0 


>* e/o Stephena Collost Visitor'^ Center 

T 
Q 


ircM! 

A 

B 

C 


ouanT*^. 


5 

2 

2 


T Columbia I tllasouri 65201 

liNCUlPC Itf» COPC " 


HNCI.UP « H P COOf) 


OitPlftlNO NUMSrn 


OCiCNtPTlON 


'“n 


.OBOOURT coot 


312 D003 VC4B Pan Colla (Type A) 
B12 D004 VCAB Pan Colla (Type 0) 
D12 D006 VCAB Pan Colla (Type S) 


0^^:. 




cNrencD 


Shipment wonted 


r^mciNa 



L.-3PfCini:o date * no. or prints 


nj HOUO ONTa DATE CONFfRMCD * Ja»*PROVAL NOT RCOUIRCD 

ORibert CLASS 
.111 . 

JOS NO. 1 CRtblT AUTHOR, j TAX STATUS ’“At CODE ' TAX AMOUNl 

SALES CRDCR NUMBKII 

SQ3-B744 

1 

^ICE SALKS 1 . . ' 

men ft RATE 1 j 

i ‘i 


silling .0. , ‘ i 

' • utl A.. OF -.A.. 


arr 


me 




VERTICAL FAN COIL UNITRANE SPSCiFiCATIONS 


Drummond -0 £ f i c « r 


FCL - Type 
oom« 301, 302, 303, 304, ^ 305 


1801-11 


r .. yen- Type B 
• Rorn 202 and Room 201 



•JNIT BASIC 


I COMTROl 0»0, 


yAi.vf PKC.. r'*o. 
OAMPfR .VN'SrVOAO, 


Mi.ES OKOeR NUMII* 


UNIT ii^SlC OAO. 


rOMTUOl 


/a| VI P*fC, J0O, 


SQ3-E744 






















Druanond-Offi««r 


rCU - Type C 
Roob 203 and Roan 20^ 


co«t 


dOOft. N0> 


JfR*A. ! 

ti'O V 

*~1 

|w:»ctN5. 




igin 

tOf vrRt, C0«CfA.f6 

t.lT I*RICC 


A 

y«RT. c:>»:?A‘.t{; 

mm 
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SUBMITTAL DATA 


AMNivicrr 


Sovik, Mathr«, SachruBiy Quanback 


^tMlNCtU 

r ^ 


Lavla D. Praeland 


APPROVAL STAMP 


ANO irOiATION 

Viaitori ConCer Stephens College 

""'dhiese' 


eUtTQMItW OnOfR NO 


r.UtTOM(ll ACCOUNT NO 


• Druomond- Officer 
f Nechanical Contractor^'* Inc. 
® f. 0. Box 935 

Columbia* Mlasourl 65201 


ZIP COOK ! 


ITBM OTV. 


OBSCRIPTION 


FAN COIL DATA* 


l>*« 

COOl 

LING 

HEATING 


TAG 

CFM 


SENS 

GPM 

'■/pn 

MBH 

GPM 

WPD 

ggmii 

300 

Bfl 

imiii 

1.3 

2.3 

' 7,0 


7.1 


400 

Hi 

IBHIII 

mm 

1.2 

mmi 

iHm 


Type C 

600 

6,0 

5.1 

1.6 

3.9 

11.9 

pi 



*Data Based On? -45^' EWT Coo I in, ^ 

-10" AT 
-78°/68f' EAT 
-High Fan Speed 

-IOC EWT Heating !<> •>()'/ Glycol 


CALCS ORDCR NUMSCR 


.ES 

.FFICE 


SHICT OF 

ffilPMITTAt. DATA 
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FAN-C08L UNITRANE 




original: page is 

OF POOR QOAl'PI"'^ 


200-600 CFM VERTICAL CABINET MODEL B 


MECHANICAL SPECIFICATIONS 


BASK’ UN IT -Basic unit includes chassis, coil, drain 
pan with polystyrene insulating liner, plastic auxiliary 
drain pan, fan wheel (s) and housingts), and motor. 
'J’ho chassis is the structural frame, constructed of 18 
gauge galvanized stool, and continuous from top of 
unit to floor, Unit is acoustically and thermally in- 
sulated with heavy density glass fiber insulation. 

UNIT ('ASING- Paneling is of 18 gauge steel. All 
calnnet paits are rigidizod by channel forming, End 
panel is romovahio for piping access. Top panel is gal- 
vanized. Discharge grille is recessed to resist conden- 
sat(> formation.' Discharge grille louvers arc 15 degrees 
from vortical 

Hinged access door is flush with top. Front panel re- 
oiovable without the use of fools. Front and top pan- 
els thermally and acoustically insulated with heavy 
density glass fiber insulation. 

FINISH— All steel surfaces are cleaned, phosphatized 
and flow coated v/Uh bakod-on primer paint Optional 
spray applied baked enamel finish in one of seven 
(Ifcorator colcrs is available. 

(’OILS All water coils arc hurst tested at 450 PSI 
Miir; and leak tested at 300 PSI (air under water). 

Maximum main coil (AO or DO) working pressure is 
300 PSICl Maximum entering water temperature is 
275 F. Tub.es arid U-hends are OD copper, (’on- 
noctions are expandi'd to accept standard pD cop- 
per tubing. 

Maximum auxiliary coil (L) working pressure is 200 
PSIG. Maximum entering water temperature is 220 F, 
3’ulies are V\iV OD copper. (Connections arc expand- 
ed to accept standard VV' OD copr)or tubing. 


FANS -l'he fan wheels arc centrifugal forward-curved, 
double-width of molded, reinforced glass fiber mater- 
ial Fan wheels and housings are com^sion resistant. 
Fan housings are molded, fiber-reinforced material 

FILTEUS - Filters are concealed from sight and rc<* 
movahio without displacing front panels. Filters are 
either throwaway, permanent aluminum mesh (clean- 
able), roitewablo or replaceable media with permanent 
frame. 

DAMPERS -All dampers are 18 gauge steel Single 
piece, countor-l)alance 100'^', return and fresh air mix- 
ing damper seals on unit filter and gasket material 
25^V> fresh air damper (with operator) is single piece, 
sealing on filler to prevent blow-through. 25% manual 
damper is sot by thumbscrews, 

MOTORS -All motors arc run tested In assembled 
units. All motors are integrally thermally protected, 
Motors are capable of starting at 78''o of rated voltage 
and operating at of rated voltage on all Sliced 
settings, Motors can ho operated at over voltage 
without undue magnetic noise and with a temiierature 
rise by the winding resistance method not exceeding 
60 ( ’ I shaded pole ) and 50 (’ ( PS(’ ) at full speed, and 
65 (’ and 55 (' respectively at reduced speeds. 


TABLE I— Motor RPM 


MOTOR 

VO? TAGE 

MOTOR RPM ) 

y UNIT SUE ^ 

02*03 

04 -0« 

G1 (RWSP) 

M5 1 

t 100. 500 

f 075, SCO 

02 (SP) 

1 1 5 «»C 1 

1100 900.700 

‘:75 900 700 

G3 {PSO 

ns 1 

1 100 900 700 

'.:75 900/700 

07 (SP) 

2!'; n: i 

) ICC, 900, 700 

• '.75 900 '700 
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FAN-COIL UNITRANE 

200-600 CFM VERTICAL CAUNET MODEL ■ 


TABLE 2 ” UNIT DIMENSIONS 


UNIT 


' si/r 


02 


, I 




I 03 

! <M 


Cf> 


CFM 

; FAK‘;, 

T- 

A ‘ 

e 

c 

D 

E 

F 

G 

"1 

j 

2^0 ! 1 

3' 2 _ 

20 

' 9-6 

10 

ul 


17 

•^16 

_'!L 

300 ‘ S 

39-2 

26 

27 J 

27 

••S 


'■ ' 

26 

27 * 6 ' 

27 | 

4 P 0 ‘ 2 

. 1 

1 •’32 , 

32 

3.5 

31 'd 

"I 6 

M 

St 

29 I 

16 

3 .|_ 

eco ; 2 

1 , 

44 

i 

<?o!, 

i 1 

p ® 

?s j 

41 

‘ 43*6 



RACK or UNIT . 


WAUL 








WALL BRACKET i ; , . - 

W/ Vj OIA HOLE ’ ' ‘ *. 


!f 


BV rOANC CO "" 


LAO ficprw AND 
VMSHfB HV 


C" 

{ 

t 


iU 


1 r 

«.“> f 

:\t 

If 

•'If:' 

* JC.. 


’3f. 

. . ) L ;• 

:t C - : 

^ r. 

.1 1 

r«. 


■ i L. 

If . 


. • 1 r . .3 c.« 


'.u 


.n ur 

. iL .jc. 


INTrrBAL QNIUC 






DETAIL 'A' 


D 

TOP VIEW 


OUAOBIFUSCR CRILLE 


•HFh-’ 


note; 


-SEE MOTOR CONTROL SOBV TTAL fOR 
ELECTRICAL RCUOH)NS**IN DETAILS 
-JUNCTION OOK FURNISHi:D UNURCS 
CTHCRVViSr SPECIFiEO."-f 


5 

0 ' 10 
ANC'IONlNO UNIt 


y OPEN SLOT rOR 


^8 X 1 ^ OPCNINO IN BACK 
FOR ANCHORING UNIT TO 
WALL 6 RACKET (SEE DETAIL A'I-j 

-1 / 


r* — 9 


r > /: rjcr: 

j\ \ I CONTROL < 

• \ Vxfo% ^• 

1 'W\ ' ’>• 


I I 


\ \ 


ff> *t 
N 


V ' 


•r 


f 

i 

‘ \ Hi 


! 

(?| 


j \ 


I, ■ "wf.H .. j. 


I -!» 

I I 10 

•J 


|3 ^ ^ 

. OPENING 

SIDE VIEW 



, I r ^ PIPING J 

* 4 ^ ® OPENING' 

PIA^TIC DRAIN CONN SUtTAOlF 


FOR CLAMPING A \ CO COPPER 
'UBf; (Cl AM" f<Y TRASf CO) OR 


NCE 

LEFT HAND UNIT OHOWN 
R'C'HT HAND OPPOSITE 


h 1 NOM aCHLDULl 40 AfitS 
KIA$7IC pipe (no ClAV*' PtiO) 


UNIT SHOWN WITH OUTLET *1. INLET *2, 
FRONT VIEW 


4 
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C 3511.30ft C 


GRIILE CmLLE 


OUTLETS 


INLETS 





««IMETCB C? owe 
Q 3. 25 % FRESH AIR BACK 




FERIMETEf? 0^ OFNG 

fjs. 100% FRESH AIR BACK 
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FAH-COiL 

DHITRAHE 

ELECTRIC 

CONTROL 

PACKAOE 


NItM 
9P9 C 
iiMtf 


TWO-SPIiED SWITCH 
(Unit-Mounted) 



THREE-SPEED SWITCH 
(Unit-Mounted) 




CONTROL DESCRIPTION 

Manual fan speed selection — place fan motor speed switch at 
desired position. 

FEATURES 

1. Designed and wired to conform to the National Blectricu! 
Code as a standard feature and for Underwriters' 
Laboratories Listing when indicated below and on order 
write-up. 

2. Factory tested for electrical continuity. 


CihNLKAl. NOI L 

I- I niTranc control components (electric water valves 
cNcepicd) arc provided as .standard for 115 through 240 
volts. 


( 


CONTROL PACKAGE ORDER NUMBER 




: H21 
H31 


TWO SPEED MOTOR 
THREE SPEED MOTOR 

UNIT MODEL ./ VERTICAL 

UNIT SIZE ; . 200-600 CFM 

SYSTEM TWO PIPE 

CONTROL TWO OR THREE SPEED SWITCH (USED WITHOUT ELECTRIC WATER VALVE! 

NATIONAL ELECTRICAL CODE CONFORMANCE . STANDARD 

UNDERWRITERS' LABORATORIES LISTING ! , YES 

j J. NO 

MOTOR VOLTAGE t 11 5/60/1 

L 230/50/1 


THE thane company 1A CHOSSt A ioi. b-UiOl 
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MOTOR CONTROL 
AND JUNCTION BOX 


FAN DISCONNECT 
PLUG 


note: 

ALL BROKEN LINE WIRING 
BY CONTRACTOR. 

MOTOR VOLTAGE 



I I 

LI L2 
(H) (N) 


CONTRACTOR WIRING DIAGRAM 
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STEAM COIL 
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ITCAM OIITN. COIL 
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AUTO AIN VENT 


AO 
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AO 
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C.T 
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C*1 
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G*3 
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MAD. 111/40/1 AlC 


G.S 
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3 .IAD. aSO/40/1 AlC 
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V 
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mtor avltch - unit mounted 


CONTNOL DWG. 


Baked enatBel 


ACCESSQNtES 4 SPECIAL fCATUNES 


CAAACITT DAT* 

•TU/MN, 21*7 
CAM 300 

CNT. AIN TEMA. 65* 

ENT. AATEN TEMA, 180* 

«'“ 1*25 

TO..T. o.A- 

STEAM ASl 


h 31 


Motor switch - unit aountad 


CONTNOL DAG. 


FINISH 


Baked anaieal 


UNIT LIST ANtCC 


ITEM LIST TOTAL 


ACCEISONIES 4 SPECIAL FCATUNES 


CAPACITY DATA 

•TU/W». 21.4 
cf« 300 

ENT, AIN TIMA. 65* 
ENT. PATEN TEMA, 180* 

C'M 1.20 

.0. FT. 0.4 

STEAM ASl 






1 j 


UNIT LIST AfflCC 


ITEM LIST TOTAL 


SFaCE iELOS THIS LIME ♦ OR FACrORV USE ONLY 
UNIT BASIC DAG. 

CONTNOL DWG. 


SPACE 1)1 LOS THIS LINE FOR FACTOR / Ul-t ON, r 
UNIT BASIC DWG. 

CONTNOL DWG. 


SALES ONOCNNUMBN 

8Q3-B74S 
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FORCE-FLO CABINET HEATER 
200-600 CFM VERTICAL RECESSED 
MODEL H 

MECHANICAL SPECIFICATIONS 


BASIC UNIT Basic unit includes 18 gauge steel chassis^ 
will fan boards fani's), fan housing(s) and motor* Chassis 
t$ acousticall)^ and thermally insulated with heavy density 
glass fiber insulation. 

CABINET ~ Front panel is constructed of 16 gauge steel 
and provides four-side overlap. Panel may be removed 
by lifting t^^'o screws. Front panel is cleaned, bonderized, 
phosphatized and flow-coated with baked-on primer. Op- 
tional final finish of spray applied baked-on enamel. Prime 
and final finishes meet Corps of Engineers* Specifications 
CE 301,35 and CE 301.37 (salt spray test). 

WATER COILS — Configurated aluminum fins wdth 
continuous fin collars and sleeved coil end supports are 
mechanically bonded to 5/8 inch OD copper tubes. 
Maximum working pressure 300 psig, factory burst tested 
at 450 psig (air) and leak tested at 300 psig (air under 
water), Maximum entering water temperature is 275 F, 

STEAM COILS — Configurated aluminum fins with 
continuous fin collars and sleeved coil end supports are 
mechanically bonded to 1 inch OD copper tubes. Maxi- 
miim working pressure is 75 psig, factory leak tested at 
250 psig (air under water). Maximum entering steam 
temperature is 325 F for standard coil and 400 V for 
steam distributing coil. 

ELECTRIC COILS — Fin-tube type construction with 


resistance elements inserted in tubes. Wiring is factory 
completed and includes unit moun cd magnetic contactors, 
high temperature cutout control rnd fan override switch. 

FANS — Fan v/heels arc centrifugal, forward-curved, 
double widtii. Constructed of molded, thermo-plastic ma- 
terial and reinforced with fiber glass. Fan housings are 
molded polyester resin, fiber reinforced. 

FILTERS — Replaceable by removing >-ront panel. Filter 
options include: (1) 1 inch throw-away of woven glass 
fiber, (2) inch permanent, cleanable aluminum mesh, 
(3) Vz inch permanent frame with renewable Scoifoam 
media and (*i) 1 inch permanent frame with replaceable 
w^oven glass fiber. 

ELECTRICAL PERFORMANCE — All cataloged units 
are wired in accordance with the National Electrical Code, 
Avaiiablc optionally as Listed by Underwriters’ Labora- 
tories, Incorporated. Junction box for motor cord pro- 
vided only when speed control is ordered. 

MOTORS — AH motors have integral thermal overload 
protection. Motors operate satisfactorily at 90% of rated 
voltage on all speed settings and at 10% overvoltage 
without undue magnetic noise. Temperature rise by winc- 
ing resistance method does not exceed 60C (shaded pole) 
and 50C (PSC) on liigh speed. AH motors are factory 
run tested in assembled unit prior to shipping. 


TABLE l—Mofor RPM 





RPM 


MOTOR 

VOLTAGE 

UNIT 

SIZE 




02. OJ 

0A.06 

Gl 

(HWSP) 

1 10 I-O J 

ncL boo 

1075/500 

G2 

(SP) 

! 1 'j til) 1 

MOO voo 

1075 900/ 700 

G3 

(PSC) 

\ IS 60 I 

1 lOO 900 700 

1075 '900.700 

G7 

(SP) 

'» J0 »iO 1 

1 100 900< 700 

1075 900 700 
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FORCE-FLO CABINET HEATER 

200-600 CFM VERTICAL RECESSED 
MODEL H 


TABLE 2 -UNIT DIMENSIONS 



UNIT 

SIZE 

CFM 

MO OF 
FANS 

A 

B 

C 

D 

E 

F 

6 



200 

1 

39 

20 


»J4 

17 i 


22 


<6 

300 

1 

47 

26 

2sL 

zrli 

25 if 


30 


04 

400 

z 

51 

32 

27i 

31 li 

J!i_ 


34 


OS 

600 

1 

63 

44 

39 |^ 

43|i 

41 f 

39 ^ 

46 










OUTLETS 


INLETS 



□ s. TOP DUCT COLLAR 




HEATING COILS 


9TtJ 

SWEAT I O.O. ruses TO 

FEMALE CCHL CONNECTIONS. 





[NOTE*. 

ELECTRIC ELEMENTS 

are factory wired 

TO JUNCTION SOX. 



□ bo 

l-ROW STEAM COIL 


□ EO 

ELECTRIC COIL -AVAILABLE 
WITH R.H. UNIT ONLY. 


□ fo 

I- ROW STEAM OISTRIBUTINO 
COIL 
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COHHERCIAL AIK CONDITIONING DIVISION 


FORCE-FLO 

CABIRET 

HEATER 

ELECTRIC 

COHTROL 

PACKA6E 


TWO-SPEED SWITCH 
(Unit-Mounted) 


THREE-SPEED SWITCH 
(Unit-Mouwnii; 




CONTROL DESCRIPTION 
Manual fan speed selection — • place fan motor speed 
switch at desired position, 

FEATURES 

I. Each Force-Flo Cabinet Heater control package is 
designed and wired to conform to the National 


Electrical Code as a standard feature and for 
Underwriters' Laboratories Listing when indicated 

below and on order write-up. . 

'■ ' ' ' ■ ' ■ ' 

GENERAL NOTE 

I, Force-Flo control components are provided' as 
standard for 115 through 240 volts. ’ 


CONTROL PACKAGE ORDER NUMBER 

UNIT MODEL 

UNIT SIZE 

NATIONAL ELECTRICAL CODE CONFORMANCE 
UNDERWRITERS' UBORATORIES LISTING . . . . 

MOTOR VOLTAGE 



. QH21 TWO-SPEED SWITCH '- 
TrtREE-SPEED SWITCH 
, . VERTICAL AND HORIZONTAL 
......... .... 200-600 CFM 

, . STANDARD 
□ YES 
NO 

gf 116/60/1' 
D 230/50/1 


• v>.. 


ivt 
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2’8PEE0 MOTOR CONTROL 3-SPEEt MOTOR CONTROL 



LINE DIAGRAMS 


MOTOR CONTROL 
AND «HWCTION BOX 



ALL BROKEN LINE WIRING 
L! L2 BY CONTRACTOR. 

(H) (N) 

MOTOR VOLTAGE 

CONTRACTOR WIRING DIAGRAM 
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JUfmtss 

UNIT I Ann [ AATANfiOIL 
rilAOA I AON r UNIT i tOP 


TAf r INrORMATIONt 

Itaai H to bavo lalat Orilla 


I Xtaai A to hart Bottoai Ovarlap - Tppa Bfi 

j Xttim-: Af B« C & D to hava Bakad Inaawl Finiab UlMlT^ 


f-p/ r 
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* rn NOt BAFONg ^FNINTA RCOUIRtD 

D HOtO UNIU DATA CONfmMtO ^ AFFNOVAU NOT RKOUMHO 


^ONOK ^ '•‘I A 83 I ON NO. I CNADIT OA { TAX ON FANMIT NUMAAN TAX CODA 


vFrtCff liAUKS 
IAN At NATE 



BIL.UINO 

□ LUMP *UM 



•ALK* OROm NUMRBR 

805-X7I44 


RMKKT— I OP, .j^-. 


















CONViaORS 

WALL MOUNTID, 
PMi STANDING AND 
RfCESSED 


EtEHEHTS 

Convector clenents are sujltable for use with 
hot water or two-fiipe steen systems • Blemento 
are constructed of seamless copper cubes, non- 
ferrous fins, cast iron headers, ribbed steel 
side plates and steel element end supports* Fins 
contain flanged collars to provide proper fin 
spacing and permanent contact with the tubes 
which are expanded mechanically into the fin 
collars. Tubes are expanded and rolled'* Into 
the headers with additional strength provided by 
tapered brass bushings* 


Element support asocmblles are mounted to 
vertical unit brackets which provide ample e.id 
panel clearance. Vertical brackets are adjustable 
to allow pitching of elements. 


All elements shall withstand 100 lb. air 
pressure factory tested under water. 


CABINETS 

Free Standing and Wall Mounted cabinets con- 
tain recessed and framed outlet frllles. Fronts 
are secured at the top by a mounting channel and 
at the bottom by two front panel gasteners on all 
Wall and Floor Mounted units. Cabinets and fronts 
are phosphstixed and painted inside and out with 
one coat of grey primer. Front and top pan/^ls are 
16 or lA gauge steel. 

Extruded grille unit contains anodized, 
aluminum grille which locks to wall mounting 
channel and the front panel. 

Recessed units have a one piece front panel 
offered in a choice of 16 or 14 gauge steel with 
Integral, free-flow grille perforations. Panel 
edges are formed back at top and sides with 1/4** 
radius. All corners are drawn and panel edges 
are straight and in the same plane. 

Dampers are factory Installed and are operated 
by s chain and dial assembly* In the closed posi- 
tion, heating capacity is reduced 70 percent. 


DESCRIPTION OF TYPES 


W - Flat Top, Wall Mounted 
AW - Flat Top, Wall Mounted With Extruded Aluminum 
Outlet Grille 

SW - Sloping Top, Wall Mounted 
FC - Free Standing With Inlet Grille 
FK - Free Standing With Arched Inlet 
AG - Free Standing, Inlet Grille, Extruded 
Aluminum Outlet Grille 


AX - Free Standing, Arched Inlet, Extruded 
Aluminum Outlet Grille 

SFC - Sloping Top, Free Standing With Inlet Grille 
SFK - Sloping Top, Free Standing With Arched Inlet 
RG - Fully Recessed With Inlet Grille 
RK - Fully Recessed With Arched Inlet 
SG - Semi Recessed With Inlet Grille 
SK - Semi Recessed With Arched Inlet 
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O M0UN1IN0 UO 


TABLE 1 - EltniMit DitiMniloni 


LIHOTH 








S 


>1Vi 

37% 

43% 

49% 

33% 

*1% 


All Dimantloni m given In inehn. 


RICISSED-TYPiS R( 


/ 

. 0 , RK , 


SG AND SK' 





U' 


•i 


L N 



TABLE 2 — Cabinet Dlmentiont 


length 

w 


29 






z 

3 


a misiK, 
eo, SKg so 

THKII stni 
OVSiLAa 


TABLE 3 - Cabinet DimeniionSg Racetsad Units 


eT rms 10, 10 

MUg IIDI 

ovuur 


ACCESS DOOR FASTENERS 


TYPE UK, no. tK, tc 


DE 

PTH 

)•*— .4 

DEPTH 

♦*D‘» 






DEPTH { 

.*D“ — 9 1 



M- . 

. H,. 


R 

X 

V 

E 



f 

R 

3 


X 

L 

JSL 

JL. 

P 

,r.,.JlLuJ 


}4 

IB'/t 

17 

~vr 


4 

4% 


19 

liW Ti' 


W 







“Ts: 





18 

t9/j, 

21 

OR 

OR 




20 

Zl'/t 23 

OR 

OR 




20 

21*/t 

23 

2*/. 

8J4 



2 

24 

29/g 

27 

1'/. 

ty» 

8 

*’/• 

,3 

29 

27*4 23 

2% 

3»/t 

9 

8/i 

4 

29 

27'/. 

29 

OR 

OR 




30 

31 '/s 

1? 






32 

33'/. 33 






32 

33Vf 

38 

*'/. 

3Vk 

9 

8!4 

. 

5L 

37 '/a 

39 


mmmm 

MM 


mmm 

38 

38'/. 41 





mmm 

38 

msl 

41 



MM 




TABLE 4 - Unit Minimum Hgight (DimL) Limitationi For Aeceii Doori 


CAMLOCK FASttmt 
□ AUm HIAD 



ACCESS DOOR 

ACCESS DOOR 
IN 

ACCESS DOOR IN \ 

OUTLET GRILLE I 

DEPTH 

IN PANEL 

INLET GRILLE 

WITH damper 

WITHOUT DAMPER 


24 

18 

2^ 

19 

9 

20 

20 

29 

20 

8 

29 

20 

29 

20 








NOTE: ADO 2' TO TAPPING DIMENSION WHEN 
ACCESS DOOR IS LOCATED IN INLET GRILLE. 


All Dimeniiont are given in inchat. 
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□ SFIINO CATCM 




WAU MOUNfiD-TYm SW# AW ANU W 





FLOOR UNC 


TABLE 5 ^ Cabinet Dimensions, All Types 


Alt Olmensions are giver) in inches. 


P 7 YPI AW 


JP^fYPI I 


□ fYH W 


TABLE 6 ^ Cabinet Dimensions, Wall Mounted UnHs 


TYPi w a sw 


DSPTH 

»*0'» — 4 


EnsiIlIlH 
IQcSDH 
ii|gM9ig5 

ID 

Hi m 

'ESI 


TYPE 

AW 


DEPTH 
MD*» — 4 

DEPTH 

«*D*' 

>6 




7* I ia|»l»vt 


rail STANDING-TYPES SFG, SFK, AG, AK, FG ANDFK 







PIPE SHIELD 

All Dlminsiont are given in inches, 

TABLE 7 - Cabinet Dimensions, Free Standing Units 


TYPe FG, FK, SFG A SFK 


DCPTH DEPTH DEPTH 

no** ^ 4 Mptt ^ 4 *«Qt, 0 



J litL 




ID 

3 

S 

DQ 

Q 

0! 

lEa 

mum 

InEa 



□ TYPi AO 

•J-| 0^ 

OPEN KICK SPACE l r”! 




□BEBllQa 


"J" DIMFNSION is for : FK, SFK AND AK UNITS ONLY 
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END POCKET OPTIONAL 



TYPE FK. F6, SFK, SFG, AK and AG FREE STANDING CONVECTOR 

END POCKET OPTIONAL 



TABLE 8 — Minimum Height and Dimwiiional Limitatwm far Camlaalt 


and Spring Cateh Aocau Door* 


Z ! 
H ; 
A. ' 

o| 




CONVECTOR TYRE I 

w 1 

1 sw 



1 MINI MAX 

MIN| MAX 

MINjMAX 

IFiwTiM 

1MIn| MAX 

MIN| MAX 

[■KJHI 

• 

• 

■ 

■ 

— 

IHDHH 

• 



• 

• 

• 

50 


4/8 

4/i‘ 

t3/s 

4/8 

IO/b 

• 

• 

IKI 

itVil 

loa 


4/8 

1S/b 

10/* 

12/4 

ms 


m 

ma 

iixa 

tm 

im 

19/s 

4/8 

ma 

io!?il 

leVi 

tEB8 


0^ 

22/al 

ihejmi 

■ 

■ 

lO/il 

PWi 




B3S1 


• 

• 

m 

1 

■ 

i • 

• 

m 

oa 


• 

a 



mmm 

m 


• 

• 

a/t 

12/b 

mt 


eg 

1^ 

ms 

aa 


10/8 

(E0 

10/8 

13/b 

lO/a 

la/e 

\tm 


t9^ 

EE9 


To/a 

CEsa 

to/8, 

19% 

10'/a 

24/t 


■ 

■OHHI 

wm 

ms 

ito'/a 


lEIPI 

GEH1 

i • ■ 

• 

■ 

i 

■ 


icmwm 

4/8 

5?4 

m 

• 

• 

aini 

issmmi 

4/8 

n/. 

■ 

(E0 

12/4 

10/8 


~g. 

4Vt |ia*/4 


lE^ 

■ 

Tsa 

IS /4 

10/a 

mt 

■DBB 

m 

m 

m 

x&a 

ma 

10/« 




^ Aec«f> door not avoilabit 
■ Convactor not avallablt in thii size 
ifbTEl 

Acetst door bo fumlihod ot minimum locations unian oiharwiia 



•" END POCKET 




I ' 




la 


ACCitC MOR FAiTiNRIM 



spacifiad on saias order 

Accasa doors can be furnished without end pockets. 
Access doors not cvai, ibla In outlet or Iniet grilles. 


CAM10CK PASTINM □ IPMMI CAKt 

□ Alim MAa 


All DImeniiont are given in inches. 
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DRlVc 1 ACCl-^^GK^ES /wS f Ean 



r//4T MlUWf ^!?OMt^ANY - i-4 C00SS0, mSCO/¥S//V B^e0f 


AUCHittcr 

8*SA« KMliini* latteMi 

fNSiNlIS ' ^ 

ig*iS 0, ti PWlMlJ 

PKOitcr ■"'' ' ' "’ ' """'■ " ■ ^ ■- ■ 

Stqhi(tt> Call— ?totfr*» C—fy 

oSoMDATe fCUSfOMlrSl^ ACc'oUN 

UlUn I taoi«ii lQ3«43»52ia»i 

s ^ 

o DmaiMad-Offiew Miueluaie«t CoatvacMn 
0 9mt Otiie* Bm 

0»l(mbift« Mittfluiri 4S20I 


^uUMiiiAl DATA 


APPROVAL ST, 



APPROVED AS NOTED 

POH ngn^HAi, 0m9N 
VHif A»*r«#v*L vvra not WA<vt 
OOPtNtCT rnmnuitkOUt. OftAILD m 

fy/v 

^ / 

LEWIS D. F R E E 5 L^A N 0 

C0N3 ULT(NQ EMOtNCCR / 


OUAN I 
or UNtTjl 


DISCHARGE 
ARRANGEMENTS 
B FC □ AF DbI 
□ a- EXT. CASING 


(INCIUDE ZIP COPE) 

CLCH 50 I aBOB ■ im 1 SUBMITTAL DRWG. 

□ l-tPH Di-MPH (gt-LPVD 4 .MPvDB.LPMZ D 6 -MPMZ D^-LPDD DB-MPDO 
Di-AFLPH D 3 -AFLPV DS-AFLPMZ D 7 AFLPDD 


Dl -APLPH 
D I • TOP H 

□2 BOTTOM H 
D 3 -FRONT V 
D 4 - BACK V 


(Jl • BACK V 
D 2 - FRONT V 
D 3 - BACK H 
D 4 front H 


c 

.OIL 



SPeCIFICATIONS 



C 

COILS 

COIL 

si: 

!!E 


tubes 

SUP 

tunas 

'^Sc 

4 




WIDE 

LONG 

!E$ 

tl«mi 

M*i lU) 

PLY 

y^w 

PPeMCAT 

SECTION 










FIRST 

Casino 

HC 


45 

16 

1 

A 

1 . 

0 - 

27.9 

SECOND 

IN 

CASING 

WC 

\ 9 - 


15 

1 

A 

L 

0 

27.9 

MAT 

not 

n 

w 

45 

15 

4 

A 

L 


68.3 


& BP 


__Q! 

= ‘ 1 RODS a 


2 RODS L 


tspI 

"APACITY j 

EAT 

LAT 

DB WB 

OB WB 

♦ X 7 V 



73 

"S® 

73 

80/47 

56/35 


D I - FRT RODS TOP 3 h D I • FRT 

^ ®u 

D 2 -FR 7 RODS BOT |g Dz-TOP 

□ 3 TOP RODS FRT 
D 4 • TOP RODS BACK tZDZONES ( 1 /) 

; BH~^~ "***** 

j F LUID COIL NO. 

I Tvpr I I 1 1 Mr I AATr w Ap 812 


2.7 m( 


IjKT. F & BP 

FiL re a box 


•2 w/du r.t L 3 L/<liniR DG -4 L/rti ic.i L D c-Sw/duiiR DG-^ w/diiet L I 

tK-MED"*nL-HIGn nutss FIL 1 LRS »l TA fnZ-LVPLRM nS-HVPERM 


-I i, rcn BOX j gj -PLAT Dk -MED D L -HIGI I DLC 5 S Fit. 1 1 RS lj j|' TA □ 2 -LVPI.-RM D 3 - 

:OMB F/M BOX pM-OO OPENING □BOT/BACK □ TOP/ BACK QN OPP Q RODS Q r” QL 

FILTERS Di-TA DO -T A DZ-LVPPRM D 6 LV PERM Pi H V PE RM □? - HV PERM 

MIXING BOX DO-VO OPE NIN G pBOT /B A C K Pl OP/B ACK Q P-O PP Dl Qz RO DS DR 

PREI ,EAT COM SECTION D S ' ELECTRIC PREHEAT D U 


;!:l!D'.< : 'ERS water SPRAY D T 1 R STEAM GRID , Q t -3R X3l_' IL 

. LE... pv -l 40 Hnnv Z 60 HD Pv . 1 /OHrQv -7 ZZHDPv 4 .IUC O nv-B 60 C 0 □Vfe 70 CD C 

, A'N FAN LINER D OT P BT 


v-ezzco 


1| MBgratie startor Him 'iyf 1» Sis* 00, 

V " otton yuah buLtaa atatioa Mm Tpfm 1 

~! i'^oi.,^TQRS ,,,'^FLOOS. D.iiLz Q‘'PRiy*i? 

JjO ve: ._ 349. . RPM ^ VARIABLE Pj^Z p. n c l beltgd 


ORDERING NUMBER 


208 

I YPt. 


□ « 


MODEL 

LP-Low Pf«$5ufo I 

MP-Med, Pr«*iur« 
AF*Aiffoil 
MZ*MuUi-2one 
DO ‘Double Duct 
H * Hor* tonsal 
V * Vertical 

COOLING COlUS i 

W * Standard Watar * 

Or* OroinabU 4 

DO »Daubl# Circuit 
DiQinobta 
K • CltonobU 
F I ^ aafrl|«r*nt ** 1 1 
F 2- Refrlc#r«nt • 22 

HOT WATER COILS 
AW •Single Pa»» Oppotita 
End Connactiont I 

WS ♦ T»vo Past Soma ^ 

End Conntctioni 

STEAM COILS 
A •Single Pan Oppasite 
End Connection! 

N *Non Fre«i« Oppotita 
End Connection! 

NS 'Non Free/o Some 
End Connection* 


mechanical specifications - STANDARD CLIMATE CHANCEJ^^I^'C 

CASINGS - RijiTiovable Pam**** FMiosphati zt»d and P tmU'd ^ ^qQ\L 

CuiLS - PuTto Pins - Scamtess copper tub<*s with jtalvamzird steel cas«ag>,s Afi catif vife r* unit 

FANS r- Forwardly Oirved ■ m LP ar:f MP units »n Size 3) .inrj s‘’.aHrr 
B-jckwarcJly InchnecJ «<< UP tm-ts Size 3b and lari;nr. 

Aff un Mp and AFUP units Size 35 and (niy.e* 

BEARINGS — 200.000 hour ayn^^ge ?if»^ - Gre.isnb'e^, 

DRAIN PANS ' F.x'euded uTulef both Fan and Coil Section on all coohnp, units Stnndarti Pa* t* coscfea w»th 
t 2" fooriTum-place inbuUUion. Dmm pnn wuh Imer hn • ^iass tiaer ni^>. . 
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TUBE MATERIAL 

A •Stondord Copper 

C * .036 ned 
O « ,040 Red BroM 

TURBULATORS 

0 • Without 
T -With 

CIRCUITS 

Tubes Fed 

FLUID TYPE 

12 Reingeionf • 12 
22 • Keltigeront 22 
CW • Cnt tied iVot«r 
HW. Hor Wotri 
ST . Sreom 
• Spec’oi 


sales order number 

IQ3-IM1 


SMEEt l_ 


SllHUimi nan 



•wyi I 




APPROVAL STAMP 


Mioitcr 


nsi* OAYC 


cusiomih oiYoiirNUMifF 


CuStOMCYJ ACCOUNY NO 


((NCIUDE ZIP coot) 


rpPRoWD AS NOTED 

tNl* M 01 W 4 IV* 

CO«l iCt P*T 4 U« •• 




REEtL^N^i 

I ENOINKIR 


TAG: iUIU «2 


, OUAN 
UN(T5 


Size 


CLCH 50 


2 B 08 . 37 1 3 


SUBMITTAL DRWG> 


M&Dri \ 


□ l LPH DJ-MPH •LPV D^-MPV Ds LPMZ O-MPMZ □/•LPDD Da-MPOD 


DISCHARGE 

ARRANGEMENTS 


11 PC □ AF □ Bl 
11 EXT, CASINgI 


-3000. 


SCFM 


□l APLPH 


nS-AFLPV 


□ I • TOP H 

□ 2 BOTTOM H 

□ 3 -rRONT V 

□t-BACX V 


5/a!! 


COIL SPECIFICATIONS 


OTV 

UNIT 


COILS 


imcheat 

SECTION 


Emi>T 

IN 

CASING 


lECONP 

l»J 

CASING 


u 

1 — mXK 


COIL 

TVPC 

■ 3 ‘ 


NC 


P2 


SIZE 




1 & 




18 


LONG 


AS 


AS 


AS 


>r» 

ts 


la A 


la 1 


ISl A 


TUPFS 




V3» 'I ) 


A 

A 

A 







s 


fill 




□ 5 AFLPMZ 


[Jl • BACK V 
□ 2 FRONT V 
□3 BACK M 


'2 Jo jspj." 


□7-AFLPDD 


□ 1 

□ 2 -FRT RODS BOT 

□ 3 TOP HODS 'ART 


FRT RODS TOP 3h 

3D 

00 


□ 1 - FRT 
□ 2 - TOP 


□:! FRONT H _ 2 J TO P RO DS BA CK IZJZONES (») 


KW 


CAPACITY 
"cat 


MBH 


110.2 

110.2 

64.S 


C/'". ftO 


60 

60 

80/67 


Tai" 


DQ wa 


INT. F 81 BP Qf • I RODS R CDS_l 

EXT.P&BP DG-Iw/.!. .iR .as.:.'-.':: .Cl.-. 


9A 

57 , 0 / 


5*^!!L --mi. 


RPM 


F U I D 


rvi'T 

4 


HW 


22 


Pfti 


wr 

u c. ’ 


11 


11 


100 / 

60 


100 / 

60 


Al* 


6.1 


loS 


COI L NO, 


812 


I h 


-U; L. DC Sw/il... ! R _ 


FILTER BOX Qj-fL ATj^K MC IJ Qj. il'.G . 1 Q l i bS I' . , MRS £]j__ 1 A jp2 LV P E RM 


3V»/<iuCt L 

□ 3 HVPERMl 


COMB F/M BOX QM-TO OPC-NINC; □B01/BACK Q I OP/ BACK Q'N OPP Q RODS QR □L 

■ FILTERS Di-TA DS - TA □ 2 I.V Pt R’’^ P . I.VI ' CRM P3 MV PFRM □? ■ H V PERM 

MIXING BOX no -9 0 OPENINC_ QbOT/BAC.K XI Of V BACK ♦QBP Dl D2 ROD^ Dl 

PREHEATJCOIL^ £1_S ELECTRIC PRE HEAT □ U 


'H 


. nil.Jl... STrAM GRID □ T «3 R Q t • 41 . 


HUMIDIFIERS WATER SPRAY Q.L. 

i BAFFLE Qv-i AnHDD v-? 60 Hn Q v i am Ci Qv r Hi C]v -^^i oc D Dy sso c n Dv6 7 ocd Dvqzzcd 
CALV. DRAIN PAN LiNER □ DT □ BT _____ 


Mftgnitie starter Nana Type Siaa 0^ 208^60/3# 
t ire B e t ton JHt gh- But tw ^Statton 

ISOLATORS L ^LOOR Qc r-.tLl NC U^S __ _ jjSI: 


5PRING 


ij DRIVE 1 2 21 fig VARIABLE Pl.ZM HP fig .LLflHP . _Q ENCL. BELT GD 

l| MOTOR I 2 208 ^ 60 3 frame Or gu 

nnmxx 


TYPE 




1750 


ORDERING NUMBER 


MECHANICAL SPECIFICATIONS STANDARD CLIMATE CHANGERS 

CASINGS — Removable Panels Phosphattzed anO Pamted 

COILS - Plate Fms Seamless coppe^ tvibes w th galva.t**'.ed stee* AM coMs are puclied m tbe umt. 

FANS Forwardly Curved — in LP and MP units <n S«zc tT-d s»»tnlc*r. , 

Backwardly Inclined m LP umio Size 35 and I * 

Air Foil in MP and AFLP units Size 35 and Unr|te». 

BEARINGS -■ 200,000 hour aveMge Me - Greasable. 

DRAIN ^’AN5 • EKiended under both Fai, and CoM SrcMoi <u; aH units. Standard Pan rs covered vvith 

12” foam*ir ‘pince msuLnuon, Dr.un pan v.ith njte' b.i‘' Bbor ini»uLuion. 
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MODEL 

LP • Low Pr«|itur« 
MP.Med, Pfd»»»>re 
AF vAirfoT; 

MZ .Miilti-Zone 
DD* Double Duct 
H » Horizontal 
V .Vertical 


COOLING COILS 

W * Stenderd Wefer 

OroinobU ^ 

0D*Double Circuit ^ 

Orotneble 
K ' Cleer>eble 
F I - Refriferent • 12 
F 2 - Refriferent * 22 

MOT WATER COILS 

AW.^infle PoM 

End Connecnent ^ 

WS'Two Poll Some d£ 

End Connectieno 


STEAM COILS 
A •S'nfie Po«» 0 eM*>Yt 
End Connectieni 
N Non Freeze Oe^oiite 
End Connectieno 
N$ • Non Freeze Seme 
End Connect*eno 


TUBE MATERUL 

A * Stondord Copper 


2 


.038 fled Ireto 
.04t Red Breoo 


TURiULATORS 

0 * Wifheut 
T .With 

CIRCUITS 

Tubet Fed 

FLUID TYRE 

12 • RePiferent > 1 2 
22 * Rffriferont • 22 
CW. Chilled Wole' 
HW.Het We ter 
ST . Steem 
SP •S.peciel 




SALES ORDER NUMBER 

KQ3-1741 













































l)R!'/E I ! CCE'^-SORiE'" a J!LS I FAN 


biiulVtltlAk UAlA 


r**0 MfitMtti COMfANV - LA CAOSSt, WISCONSIN S460! 


A»CHII*CI 

ifjgifsisr' 


APPROVAL STAMP 





prtoitci; 



OPOCR OAfE 

CUSIOME9 ORDeft number 

CUSIOMCP ACCOUNT NO 

s 

0 

1 

0 

T 

* 


0 


(INCLUDE ZIP CODr.) 


I , y di I m < m w> " t’ v mt mfmm m n m i ■ i 

APPROVED AS NOTED 

?i'»* rctflAH ONI.Y 

TMIY APFAtf'VJkt MM WAIV« 

<^<»rtfS>s<^T OUTIUUP 

LEWIS D. FRCE'D^ANd 

polity LTiNO CNtiNIII 



TAG: 


, OMAN 
OF UNITS 




CLCH so 


2D0fl . 37 n 


Jl 


SUBMIT T AL DRWG. 


Moocu n- 


□ l-LPH D2-MPH 603. LPV Q^.MPV DST-PM/ □6-MPM2 □? LPDO DB-MPDO 


□ l .APLPH 


□3 APLPV 


DISCHARGE 

ARRANGEMENTS 


a □ AF DBI 


a a** EXT, casingI 


JtflOD., 


SCFM 


COIL SPECIFICATIONS 


□ I - TOP H 

02 ■BOTTOM H 

□ 3 - FRONT V 
D 4 ■ BACX V 

lf^~» " BSP 


w 


COILS 


PREHEAT 

SECTION 


FIRS’ 

IN 

CASINO 


SECOND 

IN 

CASINO 


C 0 :u 

TYPE 

<2* 


w 


w 


F2 


SIZE 


UW- 


18 


LONG 


45 


45 


45 


SER 


16 


10 


15 


Tupes 



A 

A 


□ bAf^LPMZ 


□ 7-AFLPDO 


gg I ■ BACK V If 
□ ? r-HONt V V 
□ 3 HACK n J 
□•i-rRONrH ^ 


□ i' 


• FRT RODS TOP jh 
nu 

□2 PR t ROD'-. HOT 3 ;!l 


a.5o j 

C A P A C n Y 





□ 1 .FRT 
□2-TOP 

R 

□ 3 TOP RODS FRT 

□4 •j.o^RCcs back [~ I 3 zonfs<«i 


65.8 

65.0 

65.2 


5^, 

80/67 


■m- 

57/56 




F i. U I 0 


RPM 


HW 

HW 

22 


N , • 


14.7 

3.5 


100 / 

.._Sl 

180/ 

.142. 

42* 


0.5 


0.1 


COIL NO 


812 


MODEL 

UP Loya Pi’assu^e 
MP.Med. Pf(e»»gre 

-Mulis-Zone 
' Double Duct 
. Hgf zontAl 


t 


MZ - 
DD- 
H 
V 


INT. F Bi QP 


_J3iLcl RODS R Xlf; ..OWLS.l: 

r v.T. F & BP DG-i R D o V. / i..r !_ Do . J L A..j 1. 1 .K 




I.;.'-' I 


□ G ,;Sv./'IW R , 


FlUTFK BOX 


nC -fe . v/di.ci L 

g] j - Flat Dn mi;0 Pi, nu-ss ni_ : i, RS_JJj_i - ,i_y pf;f^ gs hvpp rH 


COMB F/M BOX QM-SO OPBNING □BOT7BACK. □ .'OP/BACK Qf. OPP □ RODS Qh QU 

. FILTERS Di-TA DS TA □ t. V PF R’-< GciA f’fRM p3. HVPrRM □? H YPERM 
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Magnetic etarter Nema Type 1» Site 00» 208/60/3|D 
Two button push button station Kema Tsrpe 1 


ISOLATORS- 


I DRI VE: 

u 


-i 


FLOOR 


□ oriLi NG D.Ris 


RPM 


TOR - 4 HP 208 . 

' J Open TYPE 1750 


V ARIAB LE. GI.2MHP -iP- I S MHP ^D.. ENC L, ,B EL T.GD 

gO^-Y 3 PH fiHAI I FRAMr- QR L 


RpM 


ORDERING NUMBER 


by others 


ORrrJTNAL' I'XmC «■ 

MECHANICAL SPECIFICATIONS - STANDARD CLIMATE CH^NGE^ ( H |at 

CASINGS - Removstife Panels Phosphatizeo and Panned 

COILS — Plate Fins — Seamless copper tubes with galvanized steel All rods are p tcl.ed m t**e unit. 

FANS — Forwardly Curved — in LP arid MP uni 5s in Size 31 a»;d smaller 
Backwardly Inclined in LP units Size 35 .and larger, 

Air Foil in MP and AFLP units Size 35 and l.jrger, 

BEARINGS - 200,000 hour average I'^e Greasable. 

DRAIN PANS - E>^tonded under both Fan and Coil SecKUt' on all '.ool np units, Snmdard P.if. is covered v. 'h 
I ' 2*' foam*in*placo insulation. Dram pan w‘t*< Imn' has glass fiber insolnt-on. 


COOLING COILS 
W ^tqndpid Woltr 
D * DramabU 
OD •'Double Circuit 
Oioiroble 
K 0 Cieonoble 
F I -- Refrigerant • 
F 2 - Refrlgereni • 


12 

23 


HOTWATERCOILS 

AW>Sin 9 le Post Opposite^ 
End Connection* 
WS«Two Pol* Some CSi 
8nd Connection* 


STEAM COILS 

A ' Smyie Past OpptllN 
fcnd Connection* 

N 'Non Freeze Oppoiite 
End Connection* 

NS • Non Freeze Some 
End Connection* 


TUBE MATERIAL 

A ' Stondord Copper 

C ,036 Rod Brei* 

D ' ,049 Red Breei 

TURBULATORS 

0 'Without 
T .With 

CIRCUITS 

Tubes Fed 

FLUID TYPE 

1 2 . Refrigeront . 1 2 
22 ' Refrigerant • 77 
CW' • Chi Hed Woter 
HW • Hot Water 
ST .$teow 
‘ 5P • Special 


4 


SALES ORDER NUMBER 

KQ3-E741 


SHEET. 


.OF. 
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LOW ORI MEBilM PIESSIRE 
NAW-THM 
CLIMATE CHANCERS^ 

SIZE NO. 3 AND 6 



MECHANICAL SPECIFICATIONS 


UNIT CASINO — Constructed of high grade steel 
reinforced and braced with steel angle framework. 
Sectionalized construction consisting of fan section, coil 
section and drain pan. Removable panels in fan and coil 
sections provide access to all internal parts. Hanger dr 
bolt holes prepunched at the factory. 

UNIT INSULATION — All panels insulated with a I 
inch glass fiber blanket, securely fastened. (Optional) 
Neoprene coated I inch blanket insulation. Drain pan 
has seamless, 1/2” cellular, spray foar > '.;n-place 
insulation. (Optional) — drain pan has inner and outer 
pan. Inner pan galvanized steel with blanket insulation 
between pans. 



CENTRIFUGAL FANS — Double width, double 
inlet, forward curved multi-blade type. Table 10 lists 
f<sn sizes. Shaft operates below its first critical speed. 
Fan bearings externally mounted grease lubricated ball 
bearings for 200,000 hour average life. Fan housing die- 
formed and air tight. All fans statically 'and 
dynamically balanced, and tested after being installed 
in factory assembled fan section. 

COILS — Continuous plate type fins, Sigma-Flo* II 
configurated, aluminum or copper fins. Fin collars 
drawn and belled, bonded to the tubes by mechanical 
expansion of the tubes. No soldering or tinning is used 
in the boncling process. Coils removable through access 
panels. 

UNIT AND ACCESSORY FINISH — Casing and 
all accessories, except the coil, chemically cleaned, 
phosphatized, and coated with baked-on enamel. 


ACCESSORIES — Opposed blade type face and 
bypass dair.pers locked to slotted damper rods rotating 
in rust-proof nylon bushing. Bypass duct completely 
insulated. Filter and mixing boxes designed to hold low 
or high velocity, 2 inch permanent or throwaway type 
niters. Flat Hlter boxes access doors on both sides; all 
ether niter and combination niter-mixing boxes with 
large, single access door. Mixing box damper blades of 
the parallel type set for merging of air stream inside the 
box. Blades locked to slotted rods rotate in nylon 
bushings. 
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l»Kb-HEAT COIL 



MI'NIAT COIL 


l-ACb ANO BYl>AS!> UAMbkRS 
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TAILS 5 





triL 

1 

'1 


p 

J 



A ^ 

‘ 1 . 

TJ 


St 
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f. 

r.i..* 
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lb 



•■•£m r i/t;[ > ic? 
Cl- if l.lf','. ICX 


GENERAL NOTES 

1. Connection sides for coils, damper 
rods and motor drive positions are 
determined by facing i^ront of unit. 
Arrangement drawings shown 
indicate right side of unit. 

2. Drives, coils and damper rods may 
be furnished right or left hand side 
as specified on the order. 

3. Drain pan connections are provided 
on both right and left hand sides. 
External drain piping may be 
connected to either side. 

4. Damper drive rods are 7/16” 
diameter with 1/2” adapter. 

5. For ceiling suspension, accessory 
mounting legs bolted to 
accessories similar to that shown 
on Page 4. Legs will project 2 - 
1/16” above Horizontal Climate 
Changers. No other change in leg 
dimensions. 

6. 4«-5/8” diameter holes in top 
corners, I” from edges for ceiling 
mounting. 



I ILTER lOXES 
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O^Mium Capicity 

r — 1 
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□ High Capacity 
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UNIT 

SIZE 

A 

3 

33 

6 



DIA. HOLE IN LINE WITH 
M0UNTING4HANGER HOLES 
OK UNIT 


Mountln9 L9g<*M«dlum and 
High Copoeify Fllfar Bexatg 
Floor Mounting* Soo Gonorol 
Noto 5. 


TABU 7 
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^OPENING 
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SIZE 
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OlA, HOLE 


Mounting Log-MIxIng ond Combinotion 
Filter-Mixing Boxeog Back ond Bottom 
or Top and Bottomp Opening Floor 
Mounting* Top and Bock or Top and 
Bottom Opening^ Celling Mounting* See 
General Note 5* 
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COMIINATION 
FILTER-MIXING lOXES 



Top And lack Opening 
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y »<io 

^3ZZz1.„3l. 


□ BKk And Bottom Opening 
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- '^2 OPENING 
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ORTCtINAL page 

OF POOR QUALD' . 


J I 20 X 25 2 16 * 20 2 2 0 X 25{ 
6 I 2 I 20 X 25 5 1$ X 25 h 20 X 2o! 


2 16 ;i 25 JO 21 U{ til t7 lj| 28-J 29j 

6 I 16 X 25| 5i| 23 |5j 123-51 :5|w | Jojj 60^ 


/ OF POOR 

-|oia.hole 

Mounting Leg-Mixing And 
Combinotion Filter-Mixing 
Boxesp Top and Bock 
Oponlng, Floor Mounting, or 
-| iottum ond Beck Opoiiing, 

J Coiling Meuntlnga Soo Gonorol 

Note 5* 
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UNIT MOOCU NUMWCN 

i“Tu' lii Jw 


CAtINa ONI.V 
I flow . . 
4 NOW . . 

• NOW » . 

• NOW . . 



PNAW«THNU CMMATK CHANNiNN 


7#0 

7M !!•• 
••t 1141 

••• 1171 






Ilf •$• ••• 

1441 mo itoo inio 

Ull ft4V milMSf 
mi 1411 t«M 1 4470 
14W Hi I 34a|im 



rLAT riUTKN NOX 
THNOWAWAV . . 

LOW VKUX:iTV NKNMANKNT . 
Hian VCLOCITV nxnmancnt . 


MKDIUM riLTKN NOX 
THNOWAWAV .... 
LOW VELOCITY rCNMANKNT . 
HIGH VELOCITY PENMANENT . 


HIGH CAPACITY NOX 
THNOWAWAV 

LOW VELOCITY PENMANENT 
HIGH VELOCITY PENMANENT 


NOLL riLTEN 


COMN. PILT^IMIX NOX 
.THNOWAWAV . . . . . 

LOW VELOCITY PENMANENT 
HIGH VELOCITY PENMANENT . 


DELUXE COMN. PILTEN MIX NOX 

THNOWAWAV 

LOW VELOCITY PENMANENT . 
HIGH VELOCITY PENMANENT . 


MIXING NOX 


extennal pace and NYPAEN 


INTENNAL PACE AND NYPAEN 


PACE DAMPENS .... 


NTNAIUHT THNU OINCHANOE PLENUM 


WALL INTAa^E NOX 
STEEL 
ALUMINUM 



*70 »00 910 4«0 400 400 I 7*S 400 tJO 1140 1490 

Iff Mf Iff Iff fiO Sf0| 444| 919 fOf 741 940 
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TAiU n ^ WATER AKP STgAM COM 



eoit Tvi»t 

II 

n 

CONNCCTIOH 9IXC j 

fUPPbV 

HCTUHN 

0HAIN * VCNT 

- 

• W • WATCH 

1 C* a A 90. 13 

9H N.P.T. 

in N P T. 

- 

O*0ilAINA«tC 

«A. 99. 99 

IH NW.Ts 

in N.P.T. 

nN P.T. ICMT.) 

0D *• DHAINACloC 

tc. 94. 99 

9W N.P.T. 

in N P T* 

n N P T, ICMT I 

K • CLKANAMLB 

1C. 94. 90. 99 
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HI * WATCH 

ggQQQgggi 

3/eN.H.TV 

|/4N.P*T. 


H4- WATCH 
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1 N»H*T. 

1 N.P.Ti 

9m 

HC - WATCH 

ti, 34, 30 

1W N.H»T. 

iVk N.P.T. 

m 

AWiTCAM 

1C. 14. 90. 99 

gw N.H.T. 

1 Np.y. 


AW • MOT WATCH 
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It. N.9.T. 
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11. 1C 
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11 
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- 

Nt NC 

14 


VA N.P.T, 


N> N» 

90. 99 

9 N.P.T. 

in 

-a, 


All la'^ h«Adtr height colls, Types Ai AW, 1>, K, end W, supply lU N V'T., return V,^ N.F>T. 
Above connecUons Interviel egeept drain end vent* 
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TAiLg ia ~ TYPE FI AHO F2 RCFRr,E^ANT COILS 
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CIH* 
CUITC 
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U4UIO 
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11 

1 
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^ tc 

1 
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■BHI 
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14 

1 
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11 
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CIH- 
CUITC 
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NO. O 

r 
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MOUID 

CUCTION 

uirf* 

CUITC 

LiOUIO 
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11 


- 



-- 

- 

1C 

11 

1% 0,0. 

in 0 , 0 , 



- 

14 

1C 

1*. HS 0,D, 

i«in 0 . 0 , 

- 

- 

-- 

90 

10 

10 0,0, 

in O.D, 

10 

1*10 0,0, 

i?in 0,0, 

11 

11 

10 0,D, 

1 < in 0 , 0 , 

- 

- 

- 


12" and 18" tolls wilK 1 circuit have S/8 00 liquid and suctian connoctions. 


miaiNAh pv;^ IS 
OJE JdUUli .QUALITY. 


•RINTEO BY PRODUCTION SERVICES - LACROSSE 
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11. AS BUILT DRAWINGS 
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